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Looking for a Change 
of Climate? Computers 
Make Long-Time 
Comparisons Possible 

C. J. Posey 

University of Connecticut, Storrs 

With the Increasing mobility of our population, climate Is 
becoming more of a factor In deciding where to look for a 
new job or a good place for retirement. If a new location 
toms out to be no Improvement, the young can try another 
one. The elderly must be more careful. The place they liked 
best during vacations may not be so good during the rest 
ol the year. 

By noticing news media reports of temperatures and pre- 
cipitation, one can gain some idea of the weather at vari- 
ous locations In the United States. To take into account the 
many other elements that affect Individual preferences, trial 
residence for a whole year would seem to be necessary 
[dilicult to arrange for most of us). Even this might not bs 
enough, for there are both good years and bad years ev- 
erywhere. 

There is e widespread belief that certain areas of the 
country have a more equable climate than others. To at- 
tract people who dislike rapid temperature changes, some 
localities claim to have the most equable climate anywhere. 
To see how great the differences can be, we selected two 
cities (or which the contrast should be extreme: Minneapo- 
Is and San Francisco. Minneapolis is near the middle of 
fie great North American plain, while San Francisco is on 
hB edge of the vast expanse of the Pacific Ocean. Rec- 
ords of Fahrenheit thermometer readings taken hourty at 
Biase stations for the 10 years from January 1, 1949, to 
December 31, 1959, were available to provide the data for 
1 1 in objective comparison. The 87.600 readings at each sta- 
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The May 18, I960, eruption of Mt. St. Helens was ob- 
daiA^ ^ ? W,n sensors aboard two U.S. Air Force satellites. The 
weal a complex sequence of events following initiation of Ihe 
i al 8:32 p DT (15:32 UT), as described on page 577 o this 
f° llow lng the triggering landslide, a large cloud 
atom uS 8 Propelled toward the east and northeast at a speed of 
S i 08 w®. while hotter material was being evolved along the 
laSfiJt , n . k 01 lhe mountain. The figures oh the cover delineate the 
mtn | n i n a ,lf ra ' b,a8 l. which began at' about 15:34:50 UT. aboW 2 A 
shown in il eru P t * on ' The surge mbved northward along lhe track 
hSnn, h , 8 i aft ,i 9 ure ( tack marks at lO-km Intervals). The . , 

too ZOns of destruction Is shown for orientation. The 

to tba r| Sht show Ihe distance traveled (top) and the 
^QUhfi surge as a function of time. The Initial velocity was 
^ into fan-shaped surge split the previously evolved , 

locifos n h C f art8 ' propelling them eastward and Westward 8t ve^ 
ter iLseu J 5 ^ 50 m/s - Emission of extremely hot ash at the cra- 
7 mlh ES armlnated. with the blast and did nolresums until 6- 
mofo Jf r ’ al v, hlch time copious verllcal emisslon began, (For 
• "I'Ormatlon, see newa'.ltem, R]9-'577.) ■ 



Fig. 1 . Frequency of various tempsralures. as recorded hourly 
during 10-year period 1949-1959. (Linas connect points plotted al 
centers of class Intervals 3’ F wide.) 



Fig. 2. Frequency ol hour-to-hour temperature changes. (Lines 
connect points plotted at centers ol 1° F class intervals.) 


tion were analyzed wilh Ihe aid of the University of Con- 
necticut’s digital computer. 

The seasonal ranges of temperature for both stations are 
shown on Figure 1. Those who suffer when temperatures 
go below freezing will seldom be discomforted in San Fran- 
cisco, while those who remain in Minneapolis will experi- 
ence such temperatures more than one third of Ihe time. 

On the other hand, Minneapolis has temperatures above 
18° C (65* F), necessary for growing certain crops, nearly 
three times as many hours as does San Francisco. Study 
of Figure 1 alone can lead a person lo conclude that San 
Francisco has the more equable climate. 

An equable climate, however, is one where temperature 
changes are small, never targe. To evaluate the difference 
in this respect, Ihe successive changes in Ihe 87,600 hours 
were obtained and the percentage ol each different size 
hour-to-hour change computed. Figure 2 shows Ihe results. 
In marked conirast wilh the differences shown in Figure 1, 
those in Figure 2 are barely perceptible. Examination of the 
computer printouts shows that during this particular 10-year 
period changes ol more lhan 6° F (3 '/a° C) per hour were 
very Infrequent but were slightly more common in San 
Francisco lhan In Minneapolis. Despite the great difference 
In the yearly patterns of temperatures, these two cllies evi- 
dently have almost equally equable climates. 

It seems likely that a comparison ol data from other sta- 
tions will lead to the same conclusion. A previous study, 
based on a much smaller body of data, showed that the cli- 
mates at stations varying in latitude from 24°N to 48 N 
were nearly equable. Aside from the regular diurnal effects, 
temperature changes come from the large-scale atmo- 
spheric turbulence, which travels everywhere, making diffi- 
culties for the weather forecasters. 

II weather Is indeed a major consideration in picking n 
new location for work or retirement, one must go beyond 
listening lo claims of 'equable weather.' Records of tem- 
peratures. precipitation, humidity, hours of sunshine, and 
air quality are available from tho National Records Center. 
Bellsville, Maryland. It is well lo keep in mind, moreover, 
that cost of living and sociological considerations (more 
changeable than the weather?) are likely lo turn out to bo 
most important. 



Cheslsy J. Posey ts emeritus professor ol civil engineering at the 
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News 


Satellite Observations of Mt. St. Helens 

The major eruption of Mt. St. Helens on May 18, 1980, 
was recorded by Infrared sensors aboard two U.S. Air 
Force satellites. The extent of the coverage and the com- 
pleteness of the data base appear to be unique, providing 
Information unavailable from other sources. The eruption 
was monitored essentially continuously, beginning at 
15-32-57 UT less lhan 1 min after the earthquake that a p- 
pears to have been the triggering event. Dual satellite mon- 
itoring permits triangulation, so that both the lateral and 
vertical development of the ash emission can be deter- 
mined with good temporal resolution. The data are being 
analyzed at the Space Sciences Laboratory ol The Aero- 
space Corporation. Emphasis up to now has beer i placed 
on elucidating the sequence of evenls during Ihe highly dy- 
namic early eruptive phase, principally lhe period between 
Wtiatton and the first GOES photograph at 15:45 UT. The 
resulting picture differs In many important respects Irom 
that Inferred from photographs made by nea toy observers., 
or from Indirect evidence Buch as blast effects. The nature 
Iimino of the principal events have been described in a 
Wrt^ome Sodfety o/photp-opllcal Inslrumentatton Engi- 
neets (SPIE) Washington meeting and are summarized be- 

l0 Thfl oarflest eruption period was characterized by a com- 
ni Jx^seau ence of emissions. At first only relatively cool ma- 
400 K) was evolved; part Of this malerial|noved 
lowarcMhe east and northeast al speeds ot about 00 rrvs. 

the first of al least three separata emls- 
A i ab °/lf hfS material with surface temperatures of 500 K or 
h fhese ejections, nor the earlier 

Spr'rS M exceeded art altitude of 6 km. Thus; a I- . 

MP'er materia , ^ material had been emitted, it 

JJmrohlS^rlmaH^ to ^ g°qIJ Un,ain 


lowing the initial landslide, that the principal destructive 
surge or lateral blast occurred. A Tan-shaped mass of ash 
(- 40 > -50°) was propelled northward away from the moun- 
tain with an initial velocity ol about 450 m's (Le., probably 
as a shock wave propagating al acoustic velocity in the air 
heated to 500 K by the hot ash). It appears that the previ- 
ously evolved material was split by Ihe surge and driven 
eastward and westward at velocities of 150-250 m/8 or 
greater. The rapid expansion phase lasted less than half a 
mlnule and was followed by a period of lower velocities that 
reached to lhe boundaries of the zona of total limber de- 
struction by abouf 15:37 UT. Coincident with the blast, the 
crater itself slopped emitting significant quantities of hot 
ash for some 6-7 min. Just prior lo 15:42 UT, hoi ash be- 
gan spewing vertically from the crater, producing the high 
ash column that was to be lhe dominant feature of Ihe suc- 
ceeding eruption period. Although the collapse of the 
southern crater wall could not be monitored directly, ll ap- 
pears probable that it occurred primarily during this period 
between 15:35 and 15:42 UT. The majority of the ash was 
Injected Into two layers, one at a peak altitude of 18-21 
km, moving eastward al about 12 m/s, and the other, larger 
mass at 12-15-km altitude, where the prevailing eastward 
wind had a velocity of about 31 m/s. There were also two 
discrete plumes which carried much less material but 
reached considerably higher altitudes. The first of these 
was produced by the major explosion at about 15:35; after 
rising through ihe atmosphere at about 40 m's, it. stabilized, 
by 16:50 UT, al a peak altitude ot about 24-27 km. The dl-' 
reel cause of ihe second high-allitude plume Is more diffi- 
cult to' determine, since II appears to have originated jusl 
north ol the destruction zone Itself and as late as perhaps 
15:42 UT. ThlB plume reached a peak altitude of 29-32 km 
by about 16:00 UT; no material ejected subsequently 
reached so high an altitude. The ambient winds between 
24 and 32 km were very light, with the result that these 
plumes evolved Internally but did not move rapidly away. 
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Both plumes and Ihe two principal lower-altitude ash layers 
can be distinguished in the widely circulated GOES-Wesl 
image For 16:15 UT. 

The new dale thus present a much more complex picture 
of the early eruption period than has been available up to 
now. First details of the analysis are to be published in the 
Proceedings of the $PIE Technical Symposium East 
J98t. — C. J. Rice and D. K. Watson, contributors SV 


Earth's Core Iron 


Geophysicist J. Michael Brown ol Texas A & M University 
noted recently at the Spring AGU Meeting in Baltimore that 
the structure and phase of metallic iron at pressures of the 
earlh's inner core (approximately 3.3 Mbar) could have 
great significance in defining geometrical aspects of the 
core itself. Brown worked at the Los Alamos Scientific Lab- 
oratory with R. 8. McQueen to redetermine the phase rela- 
tions of metallic iron in a series of new shock-wave experi- 
ments. They found the melting point of iron at conditions 
equal to those at tho boundary of the earth’s outer (liquid) 
and inner (solid) cores to be 6000° ± 500° C ( Geophysical 
/research Letters. 7. 533-536, 1980). 

A significant factor in those results is the fact that of the 
two high-temperature, high-pressure phases of iron, the A 
(face-centered cubic, fee) or » (hexagonal close-packed, 
hep) Is slahle at the Inner-core boundary. Furthermore, al 
pressures and temperatures of Ihe boundary al the inter- 
face between the m.intlu and the liquid outer core a ques- 
tion arises as to which phase of iron has molted. This fac- 
tor is important boenuso tho closeness In temperature to 
molting nt any point within Ihn liquid outer coro could have 
significant consequences on the goomngnellc dynamo. 

Brown and McQueen, while nol being ablo to constrain 
their data sufficiently to answer tho questions unequivocal- 
ly, nonetheless have come up with Hie tightest constraints 
so far in their geophysical model of Uie core. Their shock- 
wave dala. after roduction from the Hugonlot and even tak- 
ing Into account the uncertainties (see Figure 1. shaded re- 
gions). Indicate that at pressures equivalent to those in the 
coro. tho epsilon-iron (i-Fe) phase Is the best candidate, 
but it may bo too dense. To address the density problem, 
Brown and McGuoon called upon the popular notion that 
suilur may bo dissolved m tho core. 
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Fig. 1. Phase diagram for metallic iron, based on shock-wavB 
experiments (« = bcc phase: x = fee phase; r = hep phase; shad- 
ed areas renresenl uncertainties In the data: ICB = inner core 
boundary) (After J. M. Brown and ft B. McQueen. The equation of 
stale for iron and (he earth's core. In High-Pressure Research In 
Geophysics, edited by S. Aklmoto and M. Manghnani, In press, 
APJ. Tokyo. 1981.) 


fn adding what Brown described as ‘component X’ 
(meaning the addition of sulfur to the iron core), complex- 
ities such as the Ideality of thermodynamic mixing, the 
bounds ol an adiabatic geolherm. and the consequences of 
liquid thermal convection were considered. If sulfur Is dis- 
solved In Ihe iron-rich liquid of the outer core, its concentra- 
tion must be on the order of 10% by weight, or less, ac- 
cording lo the calculations. Problems in the calculations are 
related not only to Ihe phase of iron but to eutectic melting 
phenomena that must be evaluated if sulfur is present. 

As pointed out by Brown, even with Ihe new data, much 
remains to be understood about the behavior of materials 
under the extrema conditions of the earlh's core, before the 
validity of the proposed models can be assessed quantita- 
tively. Most oxisling theories on melting, convection, and 
mixing were formulated for simple, pure systems at much 
lower pressures and temperatures. Even so, these now re- 
sults constitute the stale of ihe art' In our knowledge of ihe 
coro. Brown proposed ihe temperature of the core-mantle 
boundary to be approximately 3700" C tor an outer-core liq- 
uid composed of iron plus 5%-9'e by wolghl sulfur. This 
temperature Is considerably higher than previous estimates, 
resulting in nocossary reconstruction of llie thermal models 
of ihe lower mantle. Brown suggests Ihe existence of a 
200-km-thlck ‘thermal boundary layer' in ihe lower mantle.^ 


Gulf of Mexico Modal Confirmed 


A model ol the origin and evolution ot Ihe Gull of Mexico 
has been substantially confirmed by core samples taken • 
from the Gull floor by Ihe Gtomar Challenger, according to 
Richard T. BuHler ol Ihe University ot Texas at Austin and 
Wolfgang Schiager of the University of Miami, co-chla! sci- 
entists ol the research vessel's leg 77. 

Analysis of samples taken from six sites In Ihe southeast- 
ern area of Ihe Gulf shows that Ihe Gulf of Mexico originat- 
ed in much the same way and almost simultaneously with 1 
Ihe North Atlantic Ocean. Until recently, the Gulf's origin did 
not fit Ijha commonly accepted model of ocean eVotutton, 
explained. Buff leir. • ■ • •/ 


The model postulates that the North Atlantic and the Gulf 
of Mexico began to rift apart about 180 to 200 million years 
ago when the continents as we know them today formed 
ihe supercontinent Pangea. Then, when Pangea broke 
apart, about 1 50 to 160 million years ago, the ocean basins 
of Ihe North Atlantic and the Gulf of Mexico began to form. 
Rifts also appeared on the seafloor, spewing molten mate- 
rial which then spread out, hardened, and formed new oce- 
anic crust. Alter that, according to the model, the two ba- 
sins went their separate ways. The seafloor continued to 
spread out in the Atlantic. Buffler said, but ceased in the 
Gulf. The Gull of Mexico crust continued to subside as It 
cooled. . 

Cores recovered by the Glomar drilling Include material 
from Ihe ofd rifted continental crust at two locations, ac- 
cording to Buffler. 

The GlomaTs drilling on this leg turned up other unex- 
pected finds. Cores of rock deposits found at the base of 
steep carbonate reefs revealed inlerbedded layers of oxy- 
genated and anoxic limestones that resemble the oii-bear- 
Ing formations In Mexico. Older carbonate reef material 
found on uplifted crustal blocks indicates that periods of 
shallow-water conditions existed in that part of the Gulf be- 
fore it sank, the University of Texas scientist said. 

Deep-water iimestones near the reef are a potentially 
rich source of petroleum. Analyses show that the beds 
have nol been buried deep enough or healed sufficiently to 
have generated oil, however. Oil stains around asphalt- 
filled fractures In the rock, though, suggest more mature 
pBtroleum source beds could be found at greater depths, 
Buffler said. 

Additional drilling and geophysical studies, including seis- 
mic reflection and refraction work, will be needed to sub- 
stantiate Ihe Gulf of Mexico model further, Buffler told 
Eos.—BTR 


GAOs Water Monitoring Needs Improvement 


Better monitoring techniques are needed to assess the 
quality of rivers and streams, according to a recent report 
to Congress by the General Accounting Office (GAO). Wa- 
ter samples are taken too infrequently, GAO says, and sta- 
tions are placed too far apart 'to deal with the complex na- 
ture of water quality.' 

'Accurate, reliable dala on the actual condition of the na- 
tion's rivers and streams are necessary for sound environ- 
mental planning and management, 1 writes Milton J. Scoo- 
ter, acting comptroller general of the United States, in the 
cover letter that accompanies the report. 'Existing national 
water-quality monitoring nelworks operated by the Environ- 
mental Protection Agency [EPA] and the U.S. Geological 
Survey [USGS] ... do not provide the type or quality of 
data needed.’ 

The exlsling EPA and USGS water-quality monitors are 
three fixed-station, fixed-lnlerval sampling networks. These 
networks routinely and periodically sample the water at 
fixed locations. But, according to GAO, they lack the ability 
to record changes in water quality throughout a drainage 
basin and to record the daily fluctuations of water chemis- 
try, including the amount of dissolved oxygen. 

GAO recommends that the network program be replaced 
by special studies which address specific situations. ‘In 
contrast to the routine approach used In fixed-station moni- 
toring, special studies are tailored to specific hydrologic 
and water-quallly conditions,’ Ihe report stales. ‘Because 
special studies concentrate on particular problems, they 
vary widely In sampling frequency, number of locations, 
and water quality tesls. However, they generally Involve 
more intensive sampling of Ihe affected river segments 
than Is dons through lixed-stalion networks.' 

Not surprisingly, the USGS and EPA disagree with 
GAO's recommendations. They maintain that Ihe networks 
should be continued for national perspective on water qual- 
ity and other uses. 

Last year, in Its comments to the draft of Ihe GAO report, 
EPA said that most weaknesses of fixed-station monitoring 
that GAO identified 'are also problems with intensive sur- 
veys. Therefore; EPA continued, adopting the recommen- 
dation to discontinue fixed stations and emphasize Inten- 
sive surveys will not in itself solve the problems of proper 
siting, timing, and quality assurance, and may In fact In- 
crease these problems. 1 

The USGS also took Issue with Ihe document's draft. 

The Survey was quick to point out that the two approaches 
to water-quality Investigation are different: 'The objectives 
of hxed-stallon monitoring locus primarily on description 
and characterization of waler quality in space and lime.' A 
TOordinated series ol special studies would not fill these ob- 
jectives with a national geographic scope, the Survey add- 

Alter reviewing the lengthy comments to Us draft report, 
GAO concludes in its final report to Congress that it stands 
by its original recommendations .— BTR 8S 


Space Telescope Shaped and Polished 


Shaping and polishing of the 94-lnch-dlameter (2.4*m) 

,h ® s P a °0 Telescope has been complet- 
Da T bury - Connecticut, facility ol the Perkln-Elmer 
J® m . ,r ^ r su , riaC0 has ba0 n completed to a perfec- 

Ino mniifnm 0 * 08, ? p0,nl 0n lhe surface, less than 
one-mllllonlh o an Inch from an Ideally perfect surface The 

primary mirror Is the rr optical component of the Optical 
Telescope t0TA) ’ 8 ma )° r elemenl ol the Space' 

l8 !P“0Pa will be placed. In circular 
? paca ahut,,e ,n ea rfy 1986 and will have: 
?arih? hi Sff! I? 00 km ' :pu,,|n 9 |1 well above the Inter- 1 
^ h8 almosph0re - l{ will enable ari Invest!-; 

S?S j 0 ^;! eGlda,a 80V0n Uties farther Into spaed than 
now -i j Mill.. •...• ..... 


Handin Replies to Russell 


Your editorial In Eos. March 10th, on the functions ol the 
Committee on Education and Human Resources poses " 
several provocative questions but overlooks what I regard 
as the most critical Issue ol all. While the Union s efforts lo 
attract more women and minorities Into geophysics are 
commendable, fast becoming more generally serious Is the 
question: how do we recruit any students into our graduate 
schools and then retain Ihem through the doctorate. 

The Insatiable demand by industry for students at the 
bachelor's and master's levels in geophysics (and geology 
and petroleum engineering) has forced starting salaries so 
high that fewer and fewer students are willing to stay on lor 
graduate work at affordable stipends for fellowships and as- 
8l8tantships. My experience al Texas A&M University may 
not be typical and may therefore prompt undue exaggera- 
tion, but it Is certainly not reassuring for the future of higher 
education. 

The combined enrollments of some 600 In our depart- 
ments of geology and of geophysics are probably among 
the nation's largest. Of these about 1 50 are graduate stu- 
dents, but only about 25 are doctoral candidates, and many 
of them are foreigners who will not be practicing In this 
country. Worse still, few of our Ph.D.'s become teachers in 
American universities because dedication alone does nol 
always compensate tor the $5000 to $10,000 more that can 
be earned in industrial research and the national labora- 
tories. Serving as a trade school for industry Is one leglli- 
mate function of a land-grant institution, but training lor ca- ! 
reers In higher education Is surely another. Nor does Ihe 
brain drain stop with Ihe students. Recruiting and retaining 
young faculty have become discouragingly difficult. 

So, In my judgment, (or many of Ihe fields of earth sci- 
ence the key question is simply this: who will teach the 
next generation of students our country will desperately 
need as problems with energy and mineral resources and 
preservation of a healthy environment become ever hard- 
er? 

I believe that Industry Is becoming aware that its sources 
of adequately trained manpower will vanish— and frighten- 
ingly soon— II this wholesale desertion from the academy 
does not cease. Your committee might wish to address this 
Issue. Industry can help In Its own best interests, and dis- 
cussions with its concerned representatives would be time- 
ly. 

Aloof like most professors, I have never been an alarm- 
ist, but now I honestly believe that the decline of graduate 
education Is too serious to ignore. 


John Hantfn 
Assoc/a/e Dp . t 
College of Geoscience > 
Texas A&M University 


telescope will be able to see stars and galaxies which are 
as much as 50 times fainter than can now be observed 
from Earth-based telescopes. 

To take full advantage of this undlstorted view of space, 
the telescope optica had to be polished to a much higher 
accuracy than those used in Earthbound telescopes. Space 
Telescope's primary mirror was polished to specifications 
finer than for any previous telescope mirror Its size. 

The Space Telescope is of an optical design known as 
Rilchey-Chretlen, a folded system with a secondary mirror 
In front of the primary mirror and the Image plane behind 
the primary mirror. 

Manufacture of the primary mirror blank began al Cor- 
ning Glass Works, Coming, N.Y., in October 1977. The m 
terlal used for the blank is a Corning product called Ultra 
Low Expansion glass, which has extremely low thermal® ■ 
pansion properties. The main mirror assembly consists w 
front plate about 1 Inch thick, with a honeycomb intenor 
separating it from the back plate, also about one Inch n ■ 

The front and back plates and honeycomb Interior si 
lure are designed to eliminate any structural change i in 
mirror caused by either thermal or gravity stresses, wm 
operation, the front plate of the mirror will exist at near 
space temperatures, while the back plate operates at mw 


room temperature of 21° C. r , 

The blank was delivered to Perkln-Elmer from the w 


nlng plant In December 1978. Optical fabrication began i 
with rough grinding of the front and back surfaces an _ 
the Inside and outside edges of the mirror shape, i n 


tuo inaiua cm iu uuiaiuu cuyoo VI II IO — — r Iiqlnfl 

followed by fine polishing of the mirror front surfac0 ' d eX . 
a specially developed computer-controlled polisher an 
tensive data reduction computer software, which beg 
August 1980. i will . 

In the next stage of fabrication the primary mlrr0 . r , ^ l0 us 
have two extremely thin, yet uniform, coatings appi , 
polished surface. First, a reflective layer of pure aw •* : 
650 A thick will be applied and then a protective layjr ■ 
magnesium fluoride 275 A . thick, which will prevent 
lion of the Aluminum. ■ . 


null ui hid aluminum. ’ laitvdfh 

The eoatjng operation will take place in a specia y ^ 
signed all stainless-steel vacuum chamber. It is “* • wjUin 


oiynea an siainiess-eieei vacuum " ~ a uflCUU in 

chaipber of Its kind In the world and operates at a va , ; . 

very near that.of space. . - rineciftS- 

The requirements for the mirror call for It to be e ^ 
from the extreme ultraviolet (1216 A— the LyrnajJ ® p ^ 
for hydrogen) to the extreme Infrared (IpOQ.w- neofV 
specifications oall for at least 86% reflectivity at tne < 


red resonance line, of 6328 A.‘ . . ..... .. a noticst 

After coating, the rhirror will be installed in ‘be UP ^ 
Tqlescope Project and aligned to the secondary Jv 


«* Paeans M P'-Piept ?nd allaned to 
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He/Ar Ratios Earthquake Harbinger 

Helium and argon, squeezed out of the earth through fis- 
sures by deep Internal pressures, may signal an imminent 
earthquake. There has been little evidence, however, dl- 
lecily linking stress with gas emissions. Ryulchi Suglsakl of 
the earth sciences department at Nagoya University in Ja- 
pan reports In the June 1 2 Science that the variations of 
lhe He/Ar ratio of gas bubbles In a mineral spring coincide 
with underground stresses caused by the earth tide. 

'A comparison of the variation of strain in the ground re- 
selling from Ihe earth tide with the observed fluctuation of 
the ralfo shows a good correlation,' Suglsakl wrote. In addi- 
ns he says that the ratio fluctuation Is more closely tied to 
lhe tidal strain than to atmospheric pressure or tempera- 
ture. 

Suglsakl bases his report on measurements of the He/Ar 
raik> of gas bubbles in the mineral water at Byakko Spa In 
Mlzunami, located along the active Byobu-San Fault. 

The strain from the earth tide is 100 limes less forceful 
than 'ultimate crustal strain,' which can cause earthquakes, 
he says. Suglsakl concludes that the He/Ar ratio can be 
used as a strain gauge for the crust: 'Continuous observa- 
tion of gas quality at a location geochemically sensitive to 
stress al depth could therefore be meaningful for earth- 
quake prediction .’ — BTR SS 


More Fulbrlght Opportunities 

Six Fuibrighl awards are available for research. In any 
field, to be performed In Africa for 3 to 9 months between 
September 1982 and September 1983. Also available are 
21 awards for research in India, In any field, for which the 
grant duration Is 2 to 10 months during the 1982-83 aca- 
demic year. Application deadline for all awards is August 1 , 
1981. 

An announcement booklet, 'Fuibrighl Lecturing and Re- 
search Abroad, 1982-83,' Includes terms of award, require- 
ments, and selection criteria. To receive the brochure, write 
loltie Council for International Exchange of Scholars, 11 
Dupont Circle, N.W., Dept. N. Washington, D.C. 20036. # 


Geophysical Events 

This is a summary of SEAN Bulletin. 6(5), May 31. 19B1 . a publi- 
cation o( Ihe Smithsonian Institution. The complete bulletin is av.nl- 
at’e In the microfiche edition of Eos, as a microfiche supplement. 

« a paper reprint. For the microfiche, order document number 
EB1-0O3 at SI. 00 Irom AGU, 2000 Flonda Avenue. N.W.. Wash- 
D.C. 20009. For reprints order Sean Bulletin (give dates 
ard volume number) through AGU Separates: $3.50 for the first 
cop/ for those who do nol have a deposit account: $2 for those 
who do; additional copies are $1.00. Orders must be prepaid. 

Yc'canic Events (All times are local) 

- Pagan (Mariana Is.): Strong activity ends: USGS obser- 
vaikrns summarized. 

Wald (Kurile Is.): Aprll-May eruption detailed. 

Ml St. Helens (Washington): Lava extrusion adds to pre- 
existing dome. 

Kilauea (Hawaii): First intrusion into the southwest rift in 
roore than 6 years. 

•Semeru (Indonesia): Mudflow kills more than 250. 

Piton de la Fournalse (Reunion Is.): Earthquake swarm; 
>981 Hows mapped. 


Krafla (Iceland): Slow inflation continues; SO? measured. 

Arenal (Costa Rica): Lava extrusion continues. 

PoAs (Costa Rica): Incandescence observed. 

Langlla (New Britain); Weak ash emission. 

Manam (Bismarck Sea); Ash ejection and glow. 

Asama (Japan): Increased seismicity but no eruption. 

Sakurazima (Japan): Explosions; ash ejection; B-type 
earthquakes. 

Atmospheric Effects: Volcanic material In stratosphere 
over Virginia, Wyoming, and Colorado; source uncertain. 

Pagan Volcano. Mariana Islands, Western Pacific Ocean 
(18. 13°N, 14S.8(TE). A major eruption ol North Pagan 
started May 15 (see May 26 Eos), preceded by earth- 
quakes first felt in late March or early April. On May 15. the 
first of a series of closely spaced earthquakes (at least 13 
felt) began at 0745 (1745 GMT). Al 0915, residents heard a 
loud boom, followed immediately by the beginning of the 
eruption, which apparently reached full intensity almost im- 
mediately. Three vents, oriented about N-S, were active. 
Airline and rescue pilots reported that the height of the 
eruption cloud exceeded 13 km, and Japan-based weather 
radar reported ash to heights of 18-20 km. Lava Hows 
were noted by residents very soon after the appearance of 
the ash-scoria column, and geologic observations show 
that ash eruption and lava emission took place simulta- 
neously during most of the eruption. At 1930 there was a 
notable decrease in plume height and density. The U.S. 
Navy reported a brief period of vigorous ash ejection 
around noon the next day, and incandescent activity was 
seen May 19 from Alamangan Island, 35 km away. 

A USGS team of Norman Banks, Robert Koynnngi. and 
Kenneth Honma observed only intermittent erupiivo activity 
during their May 20-28 slay on the Island. Increases in (ho 
level of harmonic tremor and the number ol discrelo highor- 
frequency events preceded three episodes of extrusion of 
smalt aa lava flows and one period ol ash emission. After 
May 26, only minor fuming was observed. 

The volume of eruptive products ejected through May 28 
exceeded 50 ■ 10 8 m 3 , and a large part of the arable land 
was covered by lava (lows and alrfall ash and scoria. Lava 
flows were predominantly aa, ranged from 3 lo 30 m in 
thickness and traveled as much as 3.5 km Irom Hie vents. 
The northernmost vent (about 1 km north ol fhe summit) 
built a tephra cone about 80 m high that covered an area ot 
0.90 km 1 -. Ash and scoria deposits exceedod 2 m in thick- 
ness northwest of the summit crater. Lithic blocks and juve- 
nile bombs as large as 1 m in diameter were thrown more 
than 2 km Irom fhe summit onto fhe north flank ol Hie vol- 
cano. Base surges, evidenced by low-amplitude (4-20 emi 
dune and antidune features and preferential upslope tree 
damage, flowed down restricted corridors to elevations ol 
200 m on Ihe north and south slopes. Devastating phenom- 
ena, such aa widespread pyroclastic flows, did not take 
place. The events of May 15 caused no injuries to the resi- 
dents. but some livestock were killed rxitrigh'. md oilw. 
were starving because of the extensive destruction oi vege- 
tation. 

The level of a west flank lake dropped regularly at a rate 
of about 24 mm/day during the B-day USGS visit. The high- 
est of four stations of an electronic distance-measuring ar- 
ray installed on the south flank moved steadily southward. 
66 mm in 6 days. Little movement was noted from the sta- 
tions lower on the flank. Seismic monitoring May 20-28 
showed continuous harmonic tremor and short bursts of 
high-frequency signals, Indicating intermittent extrusive 
events such as degassing and low-level lava fountaining. 


However, no significant earthquake activity was detected. 

Electron microproba analysis ol one fused sample of air- 
fall scoria (by John Sfnton, University ol Hawaii) indicated 
that it was more or less typical of basalts from the northern 
Marianas. 

Information contacts: Norman Banks, Robert Koyanagi. 
and Kenneth Honma, Hawaiian Volcano Observatory, 
USGS, Hawaii Volcanoes National Pork, Hawaii 96718 
USA. 

Semeru Volcano, Java, Indonesia (8.1 VS, 1 12.92* E). 
Thirty centimeters of rain in 2 hours on May H dislodged 
pyroclastic deposits from the upper Hanks of Semeru. Ap- 
proximately 5-6 million m 3 of breccia, volcanic sands, ash, 
surficial cover, and vegetation slid down the 4O , -60 c east- 
ern Hank into the valleys ol the Tunggeng and Sat rivers. 
The mudflow killed 252 persons, tell 152 injured and 120 
missing, and Hooded 626 hectares of rice fields and 16 vil- 
lages along the rivers' banks. It eroded old lahar deposits 
and washed away a dike built in 1912 after a similar event 
had destroyed the city o( Lumajang (40 km east of the vol- 
cano) in 1 909. 

In January, the Volcanological Survey of Indonesia had 
warned local authorities in regions south and southeast of 
Seneru of Ihe danger of mudflows because ol the onset of 
Ihr monsoon and the presence of fresh nu6e ardenle de- 
posits on the upper south (lank (see April 7 Eos). Although 
a ihar also moved down the south flank on May 14, no ca- 
sualties were reported there. 

Activity al Semeru was normal during May, with about 80 
gas eruptions each day. Tho Invn dome continued lo grow 
at about 100 m 3 a day. 

Inlormation contact: A. Sudradjat. Director, and L. Par- 
dyanlo. Senior Volcanologist. Volcanological Survey oi In- 
donesia, Diponogoro 57. Bandung. Indonesia. 

Earthquakes 

Depili 

Time Mngni- ol 

Date GMT Uides Latitudes Longitudes Focus Region 

May 2 1605 6 3m*, 36 42 N 71 16 E 225 km ME Af- 

ghanis- 
tan 

May 25 0525 7 5M S 48.82 S 104 OOF. 10 km T«u»fn,m 

Sea. 

SW ol 

flow 

Zealand 


The May 2 earthquake was widely felt It was centered in 
the Afghamstan-Pakislan-USSR border region, about 275 
km NNE of Kabul. The May 25 shock occurred in the 
ocean on the western stopo ol the New Zealand Plateau, 
about 350 km SW ot South island. New Zealand No casu- 
alties or damage were reported lor either event. 

information contacts National EarihqudKe inlurmau.it 
Service. USGS. Stop 967, Denver Federal Center. Boa 
25046. Denver, Colorado 80225. Geological Survey of Pa- 
kistan, Quetta. Pakistan 

Meleoritic Events 

Fireballs: Atlantic Ocean, Austria, Brazil. Czechoslovakia 
(2), England. Mediterranean Sea, Syria. 

• Entire report primed 
.•Excerpts of report printed 



Numerical Methods in Geomechanics, 

vol. 4 

(Ed.), Balkema, Rotterdam, The Netherlands, vl 
1236 PP-, I960. 

Reviewed by E. G. Bombolakis 

frn?il VO,urn0 ls f° urth of four volumes that developed 
Main Thlrd ln,ern atlonal Conference on Numerical 
Duhu k ln ® eomec rfadics, held in Aachen, Germany. The 
inter ? r ,fl0S0 vokwies advertises itself as a small 
■Wjonaiiy oriented firm that offers special services for 
i icaiion of conference proceedings. Three of these serv- 
3J® re especially worth noting to facilitate understanding 
The th Pros and cons N 10 volume under consideration. 
toSZ 9 "*** are (1) production from camera-ready 
(3) 8 W00 kSi (2) no charge for the production, and 

totaVh 0 u pa 9 0S ' typing instructions, and paper supplied 
visa* j, aut>10r - Each author accordingly prepares or super- 
TbPeparaiion of his own 'galley proofs.' 

Ui fl j n ., a ? ul,ln 9 speed of publication Is Impressive, Despite 
wjjunJJ , ,he conference was held in April 1979, four ' 
auaiiaM . 130 P a P®rs in hardcover oiothbound form, were 

admjrflhl ° ,he PUbliC ln 19B0 - Th0 S P 00d 0f P ubl,C0tiOr1 5 
Involved i a ,1 d dea| rable in view of the long delay frequently 
(fine ‘JJ™ publication of many conference proceed- 
md tE . 01 course that there is proper peer review 
fundami^a, 9 0d ltorlal control. This proviso appears to be a 
This probl0 m here. .. , - 

is no g/oT 0 * review is concerned only with volume 4. There 
etf iq or . aance ^ this volume that!the papers were subject- 
's of Hr r 0Xtemal peer revlevy.i In fact,-' there are four , 
Doer r^stantlai evidence that there was. little or no , 
Pers i n ®nd Inadequate editorial control of the 22 pa- 
are no f ni! Y ° lu i m 0 . Pilrst, there 1$ one paper In which there 
by a gQ^ 08, H reads llke a paper presented at a meeting 
tQ' bring - projection slides that 
Ua ttete the talk.: Secbnd; there was only one dls- , . 


cusslon of one paper. The discussion was critical of that 
paper in more than one important respect, but no reply to 
the discussion was published. Third, the English language 
in e number ol papers by foreign authors Is written in 
quaint and confusing styles. Fourth, there is no indication of 
external peer review in any of the acknowledgements that 
are recorded in Ihe papers. For example, a lew authors ac- 
knowledged helpful comments, but only from colleagues at 
their own institutions. 

On Ihe basis of a reading of each paper, it is appropriate 
here to paraphrase one of James Gilluly's judgements In a 
book review he wrote lor EOS (published in 6. 22, May 29, 
1979). Namely, as Is the case wllh most symposia, the 
product Is a mixed bag: some good papers, a considerable 
number of repetitive papers, and a notable bunch ol expen- 
sive waste paper. The papers in volume 4 deal with seven 
main topics: Iheorelical developments, flow and consolida- 
tion, constitutive laws, rock behavior, embankments and 
slopes, dynamics, and soil-structure-lnieraclton w th rasp 0 ® 1 
to foundations. Several important concepts of soil mechan- 
°s rriho concept of residual slranglh) occasionally are 
applied lo rook mechanics problems, even Ihouflh present- 
ddc umenlatlon Is not suBldant lo lustily he vaMy ol 
"his procedure. Many ol Ihe papers employ Unite element 
1 technlaues In analyses ol nonlinear soil and rock mechan- 

ta proufm Thelnteresled reader who is nol familiar wrth 
Se elemenl analysis can find a good concise oxplanallon 
iuith umricad-out examples In Richard Goodman 8 book, 
ol Ens/neednp published by WesI 

Publlshina In 1876.. One of the most crucial factors In the 
SL anfllvsls is the way In which consUluiive laws are lor- 
mlUandusedin Iheanalysis. It ls this factor that pro- 
vides one due for recognition of soma of the better papers. 
Vd The°leck ol Voperetrtern al peer review and ed tonal con- 
» ro | mates the publication ol conference proceedings unfair 
- r0 ‘ tn the authors of the better papers, and lo 
hJoroleselon kiwIved. This situation also makes II I difficult 

■X?s P 2v5w J, be lair In crediting what seBms to be all ol 
: h ■baTJrSem Only a law can be manlionad here, par- 


ticulariy those of potential interest to AGU members. For 
example, the paper 'Nonlinear effects in dynamic soil struc- 
ture interaction,' by J. M. Roesset and H. Scaletti. makes 
an evaluation of such effects for nuclear power plant type 
structures, with particular emphasis on Uib relative impor- 
tance of partial separation and sliding of the foundation. 

The paper, 'Development of an analysis for cyclic a^ial 
loading of piles/ by H. G. Poulos, is of particular Interest for 
two reasons. First, it is relevant to pile foundation problems 
for offshore platforms. Second, even (hough the analysis Is 
based on elastic theory, it makes allowance for pile-soil slip 
and soil nonhomogeneity fn terms of some rather basic 
principles. Finally, the paper ‘Stress-strain theoiy for nor- 
mally consolidated clay,' by P. V. Lode, will be an important 
contribution if his assertion proves to be correct. The asser- 
tion Is that he has shown how 10 material parameters can 
be used to calculate strains in Uie Grundile Clay for any 
combination of effective stresses during primary loading, 
unloading, and reloading. Incidentally, no abstracts are In- 
corporated In any of the papers In this volume. 

E G. Bombolakis Is with the Department of Geology and 
Geophysics, Boston College. Chestnut Hill. Massachusetts . 


New Listings 


Hems listed In New Publications can be ordered directly from the 
publisher; they are not available through AGU. 

Add Precipitation — Effects on Forest and Fish, Final Report 
ol the SNSF Project 1972-1980, L. N. Overrein, H. M. 
Selp, and A. Tollan (Eds.), Reclame, Oslo, Norway, 175 
pp., 1 980, Available tree of charge. 

Advances In Food- Producing Systems for Arid, and Semiar- 
_ld Lands, Parts A + B, J. T. Manassah .and E. J. BrisKey 
(Eds.), Academic, New York, xvi + 1274 pp., 1981, . 
$110.00, . 

Advances In Space Research: Planetary Interiors, Hi Stiller 
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and R. Z. Sagdeev (Eds.). Pergamon, New York, v t 
265 pp., 1981. 

A Guide to Classification in Geology. J W. Murray. John 
Wifey, New York. 112 pp.. 1981. $19 95. 

Applied Geophysics for Geologists and Engineers: The Ele- 
ments of Geophysical Prospecting, 2nd Ed., D. H. Gril- 
liths and R. F. King. Pergamon. New York, xif i 230 pp., 
1981, SI 4.50. 

Astronomy and Astrophysics Abstracts, vol. 28, S. Bdhme. 
W. Frlcke, I. Heinrich, W. Hofmann, D. Krahn. D. Rosa. 

L. D. Schmadel. and G. Zech (Eds ). Springer- Verfag. 
New York, x r 841 pp., 1981, $56.20 cloth. 

Case-Studies in Groundwater Resources Evaluation, J. W. 

Lloyd (Ed.), Clarendon, Oxford, 206 pp., 1981, S74.Q0. 
Cosmic Plasma, H. Allvbn, D. Reldel, Hingham, Moss., x< 

-* 184 pp., 1981. $39.50. 

Developments in Geophysical Exploration Methods —2. 

A. A. Fitch (Ed.). Applied Science Publishers Lid., Lon- 
don, ix *■ 234 pp.. 1981. $36.00. 

Economic Geology and Geotectonics. D. H. Tarring. John 
Wiley. New York, x > 213 pp.. 1981, $54.95. 

Energy at the Surface of the Earth: An Introduction to Ihe 
Energetics of Ecosystems, D. H. Miller. Academic, New 
York, xvll + 516 pp.. 1981. S49.50. 


Evolutionary diology of the New Wodd Monkeys and Conti- 
nental Drill, R. L. Clochon and A. B. Chiaralli (Eds.). 
Plenum. New York, xvi + 520 pp- 1980, $49.50 

Exploration of the Polar Upper Atmosphere. J. A. Hoitet 
and C. S. Oeehr (Eds.). D. Reldel. Hingham, Mass., xvi 
t- 498 pp., 1980. $58.00. 

Geographic Names of Ihe Antarctic, F. G. Alberts (Ed.), Na- 
tional Science Foundation, Washington, D.C., xxii + 959 
pp., 1980, Available from Superintendent of Documents, 
GPO, Washington, D.C. 

Geology of the Continental Margins. G. Boillot (translated 
by A. Scarth), Longman, Inc., New York, xl + 1 15 pp., 

1981, £4.95. , r. 

Geothermal Systems: Principles and Case Histories, L. Ry- 
bach and L. J. Muffler (Eds.), John Wiley. New York, xlv 
+ 359 pp- 1981, $61.95. 

Geolhermie: Elne EinfOhrung In die Allgemeine und 
Angewandle Wdrmelehre des ErdkOrpers, G. Bunlebarth, 
Springer-Verlag, New York, Ix + 156 pp- 1980, $14.20. 

Highlights oflhe Japanese IMS Program, Institute of Space 
and Aeronautical Science, Tokyo, Japan, xii + 445 pp., 
1980. 

Mathematical Modeling of Hydrologic Series (translated 
from Ihe Russian by T. Guerchon. edited by D. Percious; 


original previously reviewed In Eos, 59(5), 465-466 
1978). G. G. Svanldze, Water Resources Publication,, 
Ft. Collins, Colo- x + 314 pp., 1980.. $25.00 (subi 
change without notice). ' D,BC1 10 

Monsoon Dynamics, J. Llghthlll and R. P. Pe arc e (Eds \ 
Cambridge University Press, New York, xxli + 735 
1981.S130.00. w " 

Potable Water From Wastewater, M. T. Gillies (Ed } Nqv« 
Data Corporation, Park Ridge, New Jersey xll + Vs 
pp- 1981, $42.00 (cloth). ^ 

Proceedings of the international Committee on Geodynm. 
ics. Group 6 Meeting at Peshawar, November 23-29 
1979, R. A. K. Tahirkhell, M. Q. Jan, M. Majid (Eds ) Na- 
tional Centre of Excellence in Geology, Peshawar fVi- 
slan, 213 pp- 1980, 65 French francs (hardback) 55 
French francs (paperback). Available from P. Le Fori 
C.R.P.G.. B.P. 20, 54501 Vandoeuvre-l6s-Nancy Cedej 
France. 

Reference Coordinate Systems for Earth Dynamics, E M 
Gaposchkin and B. Kolaczek (Eds.), D. Reldel, Hinoham 
Mass- xlv + 396 pp., 1981. $49.95. 

Reflection Seismology: A Tool for Energy Resource Em 
ration, 2nd ed- K. H. Waters, John Wiley, New York w 
+ 453 pp., 1981, $44.95. 



EOS olfma [l.milirxJ &|i.k:<i for Posilionn 
Awui.ibto. f’osiliorvi Wunluii run! SnviccT 
SuritilicA. Courses. Announcements Ihern 
mo n<> account*! or commissions on d isgiliod 
min. Any lypti Hint 11 not puhlrshcris clioico is 
ch-iiyoi (or at Uisjrioy rates EOS is inibirshad 
vmjoMv on TnnsU.iy Ads must be received in 
writing on Monday 1 week prior to the data of me 

ISSUQ required 

Replies to mis mm bo* numbers should be 
(iddressed to Box . . American Geophysic.il 

VJtnon. 2000 Flond.i Avenue, N W. Washington. 
OC 20003 


POSITIONS WAN1ED 
Flat os per lino 

t-5 limes 31.00. C-1 1 limes-SO.75. 
12-20 timos -$0 55 


POSITIONS AVAILABLE 

Rates per line 

1-5 limes-52 00, 6-1 1 times -$1 60. 
12-26 limes -$1 40 


SERVICES. SUPPLIES. COURSES, 
AND ANNOUNCEMENTS 
Rates per line 

1-5 limes -$2 50, 0-1 1 limes -SI 95. 
12-26 times -Si 75 


STUDENT OPPORTUNITIES 

For special rates, query Robin Little, 

800-424-2488 


POSITIONS WANTED 


Bleetro-Optleal System Consultant. 

E*ctio -apt* a) system consultant avatati'e lo lech- 
r ca y review and mor-tor the acquis, ion of custom 
remote and m s iu instruments and systems Bo* 
W5. American Geophys cal Union. 20QQ Florida 
Avenue. MW. Washington. DC 20009 


POSITIONS AVAILABLE 


Aoauatlca! Phyilelal. Physta end Chemistry 
Department ol Nawat Postgraduate School (NPS). 
in Monterey. California seeks app’ cants lor len ire- 
track position al assistant or associate professor 
level, phys-cst who hai eipenence and interest in 
leach rg and research in area of acoustics Primary 
miss on cf NPS la advanced education of Naval Of- 
I cars Department ode's M S. and PhD degrees 
in Physcs nnd Er>g.-nwr,ng Acoustics with maior 
emphasis on Master's degree program Most 
acou5hcs teach rwj is at senor and graduate level 
*.th concent rat. on in underwater acoust.es Candi- 
date must nave Pn D . be etfeci.ve teacher ana bo 
interested m and capab'o ol engaging m research 
Current acoustics research areas, ocean acoustics 
n'dud.ng propagation, nm&ent no.so. scattering 
aid d fretlon. propagation m tope red w.ivo-gurfios: 
acoust c imaging; signal process ng and non linear 
acaust ls Send resume and references to Prof 
O B Wilson. Dopartmenl of Physics and Chorns- 
iry. Naval Postgraduate School. Monterey CA 

WW 

AH-iinaT-vo acton equal opprnt unity employer 


Vlalllng Sciential Position Th* Joint Inoll- 
lulo lot th* Study ol lh« Atmosphere and 
Ocean, University al Waehlnulon, Visitmij 
scientists n-lh bac* ground In .ilrroipheuc sconces 
O' phyiCQt pcniinngrapliy and into roils ui rtyM.imi- 
uii nmler gco'.nunirai nc. peels of cfinuio vjti.UxIi- 
ly Towt cl apuc nlmflnl C "0 (I) year. renOAiiMkl 
li’ r a mooiki year r,un,oci to tea iippwvdt of tea 
Counc-i date Sopicmhor 15 . iggi s<i ml 

furrlCii'iiiii VitJu and U Uriel rusunich prospectus to 
D>r(Kior. JIRAO c a Doper tom m of Almoouhenc 
Ed'oncea. AK-4D Ucvcraily of Washington. Seaifle. 
WA M195 

An epuai oppadun.ly oH-fmaiiva nclon employer. 


Oaehydrolapv'QaoahamfalryEBanomle 

Geology. AppUcaWM are invited (or a ona year 
eppa<mmeni effective August IQ, tgai 10 teach un- 
dergraduate courses id introductory geology and ei- 
ther goo hydrology, geochemistry, or economic ge*. 
otogy Ph D. preferred Qui will consider ABD. The 
positon will be reannouncad in SapiemMr 1981 as 
a (enure bacA slot al (he assistant professor revel 
with teaching and research duties about 60 50. Ap?. 
pRcatona including resume and names ol three ref- 
erences should be sent 10 W. O Gosnofd Jr . De- 
partment of Geography ‘Geology. Urmrei'sity of Ne- 
braska si Omaha, Omaha NE 88ias, 1 . . 

An AA'EO amptoye;. 1 


Division of Petroleum Engineering and Ap- 
plied Qoophyslce, Norwoglan Institute of 
Teohnelofly, N-7034 Trandhelm-NTH, Na^ 
way. The ohovo monlioned division has availnbto 
two research positions cm Its rosoarch project: 

■ Base mom tectonics ol tho Norwogran continental 
shod . Tho positions nro in any ol Ihe categories. 
Senior Goofagisi Goophysicist (Salary Norw 
cr tt a. 000 —pot year). Geologlsi Geophysi- 
cal (Salary Norw cr. 108.000— per year), and 
Junior Geologist Geophysicist (Salary Norw. cr. 
98,000— per year) 

Tho project will run over n tour-year period. Ap- 
pointments nro made on a yearly basis with possi- 
bility of extension Salaries slated ere In Norwegian 
crowns per year and bcrforo (ax. Non- Scandinavian 
citizens require a work permit. Those appointed will 
colloct, compile and Interpret roliectlon soismic. re- 
fraction seismic, well, gravimotrlc. aeramagnelic. 
manna magnetic, geological nnd lineament tectonic 
data tram n large land and offshore ares All posi- 
tions require sound qualifications m applied geo- 
physics nnd geology al university leva). Further re- 
quirements are ability to work independently wrlhm 
an integrated research group and a working knowl- 
edge of English which is the working language ol 
the projeci The senior position Includes responsi- 
bilities tor the day-to-day activities ol the research 
group and requires several years' previous experi- 
ence in relevant research Thare are excellent op- 
portunities (or further studies in geology and geo- 
physics and for learning Norwegian. All results of 
the project can be published. Qualified candidates 
may apply lor the status ol research student and 
use resui» of their research lor their thesis In par- 
tial fulfilment of the requirements for a doctor's de- 
gree. subject to approval from the Norwegian Insti- 
tute ol Technology. University of Trondheim. Fur- 
ther information can be obtained directly from 
scientific assistant J. Hofihe (Tel. 075-94934) or 
Professor J. Hospers (Tel. 075-94949) al the above 
mentioned Division, or by letter. Applications Includ- 
ing detailed information on the applicants' qualifica- 
tions are to be sent lo Prol. Dr. J. Hospers al Ihe 
above mentioned division as soon as possible. 
State which position the application refers lo and 
when available 


Sedlmentologlst or Sedimentary Petrolo- 
fllal University of California, Santa Bar- 
bara. (Correction) Applications are invited lor a 
(enure track appointment in soft rock geology to be 
filled in 1981-82 Rank dependent on qualifications 
and experience but preference will be given to the 
assistant professor revel Applicant should normally 
have a Ph D. and strong fietd-orlentatlon and quan- 
titative background. The candidate will be expected 
to develop a strong research program in sedimen- 
tation The candidate will also be expected to teach 
at both undergraduate and graduate levels and in- 
teract with students and leculty ol Ihe department, 
particularly in tee general areas ol diagenesls. vol- 
canic processes, paleomagnetics. as well os field 
geology Additional duties may Include leaching 
physical geology and summer field geology. 

Please send resume, other documentation of 
abilities, and four tatters ol recommendation by 
Septamber 30. 1961 10 Dr. Arthur Q. Sylvester, 
Chairman, Department of Geological Sciences, Uni- 
versity ol California. Santa Barbara. CA 93106 
Telephone (805) 98t-3158 

Tho University ol California Is an affirmative ac- 
tion-equal opportunity employer. 


Scientist. Immediate opening tor Scientist with 
experience m lidar Analysis Techniques and Op- 
fics Familiarity wnh Loser and Optics Inatrumenla- 
iron a phis. Candidate must possess a PhD In At- 
mosphere Science Optica- Physics 

Send resumes to: Melba Houston. Technical Re- 
cruiter. Systems and Applied Sciences Corporation 
B81 1 Kenilworth Avenue. Rwordalo. Maryland 
20B40 . 

An equal opportunity emproyer. 


H®*!*" 1 Oceanographer. The New Orleans 
DCS Ofcce. Bureau o> Land Management, fa seek- 
ing quaffed candidates for a stall oceanographer 
lo supervise contracted marine environmental re- 
search Th* primary areas ol research will be phys- 
ical oceanography and meteroiogy. Dufies todude- 
serving as a contracting orticar a authorized («<». 
sentaiiv*. developing study plans and work state- 
ments, and advising management on matters within’ 
Dw candidate s uea of expardsa. Candidate should 
a M B , Ph D. preferred. Grade level: GS-i | 
or GS-I Z. salary 5ZZ.4fl8-t26.g5i. flespontHng to 
enmxjncarneni no. WQ-81 -14D, send a current sf- 
171 to arrive no taler man July 21. -1981 to Person- 1 
!? 0 9 O^anmeni of Interior ST 

rtauol Und Management 16th & c Streets nw 


Posldootoral Position in Geochemistry/ 
Cosmoohemlslry, University of Ariso- 
ns. Applications are Invited for a postdoctoral re- 
search assaciateshlp In Ihe Lunar and Planetary 
Laboratory at the University ol Arizona. The asso- 
ciate will collaborate with Dr William V. Boynton in 
ongoing investigations of the refractory Inclusions In 
carbonaceous chondrites. The selected applicant 
will have major responsibilities to conduct mlnetal- 
ogical investigations to supplemont existing neutron 
activation analysis studies. Experience with an 
electron mlcroprabe la essential: experience with 
neutron activation la desirable. Facilities Include a 
tally automated SEM'mlcroprobe. numerous gam- 
ma-rey detectors including a Compton-suppresslon 
spectrometer, several computers and a TRlGA re- 
actor 

Applications, accompanied by a resume, state- 
ment q( research interests, and complete bibliogra- 
phy. should be sent to Dr. William V. Boynton, 

Lunar and Planetary Laboratory. University ol Ari- 
zona. Tucson. Arizona 85721. Letters of recom- 
mendation. directed as above, should be requested 
from al teBSt three persona who are well acquaint- 
ed with Ihe applicant's accomplishments and poten- 
tial. To receive lull consideration, application mate- 
rials should be received by August 31. 1981. 

The University ol Arizona is an equal opportunity/ 
affirmative action employer 


Atmospheric Selentiat/Qroup Head. Senior 
staff scientist position available Immediately at the 
NAIC‘8 Arecibo Observatory. The successful appli- 
cant will be appointed as Head ol the Atmospheric 
Sciences Group and will be expected to lead lhal 
group and to perform independent research using 
the Arecibo facilities A Ph.D degree in atmospher- 
ic or physical sciences or radar engineering and a 
record of solid research accomplishment are re- 
quired. Experience with radar studies ol the strato- 
sphere, mesosphere, and Ionosphere or with HF 
modifications of the ionosphere le desirable. Salary 
open. Please send resume and names of at least 
three references to Dr. Harold D. Craft, Jr.. Direc- 
tor, Arecibo Observatory, Space Sciences Building. 
Cornell University. Ithaca. New York 14B53. 

NAIC'Comell University are EOEAAE 


Meteorologlst/Ramote Sen Bing. Immediate 
opening for candidate with a PhD In Meteorology 
with post graduate research experience and inter- 
est In Remote Sensing 

Send resumes to Melba Houston. Technical Re- 
cruiter. Systems and Applied Sciences Corporation. 
8811 Kenilworth Avenue. Rlverdale, Maryland 
20840. 

An equal opportunity employer. 


THE UNIVERSITY OF TEXAS AT AUSTIN 


DIRECTOR iSS 




Institute of Geophysics 


The University of Texas at Austin Invlles applications for the position of Di- 
rector of the Institute of Geophysics, a research Institute of the University 
which includes Ihe Galveston Marine Geophysics Laboratory. The Insliluts 
includes programs In marine geophysics, marine geology, solid earth geo- 
physics, earthquake seismology, lunar and planetary seismology, end 
seismographic Instalment systems design. The staff numbers approxi- 
mately 110, including a professional, administrative and scientific staff of 
64. 


The Director is responsible for overall research planning and manage- 
ment, including fiscal monitoring and budgeting; coordination of operations 
for modern computer facilities and two deep-ocean research vessels; and 
menacing with industrial and agency sponsors and the University admin- 
istration and faculty. Applicants will also be considered for a concurrent 
faculty appointment In the Department of Geological Sciences. The posi- 
tion is located in Austin. 


Applicants should hold a Ph.D. In geology or geophysics, or another rele- 
vant Held, and have demonstrated creativity in research and development 
nrougn publications and other forms of appropriate documentation. Pisvl- 

»!!!? 3 u n !5 , L at,V9 ex P 0rience is desirable. The salary is open. Applica- 
tions should be received no later than October 1 , 1981. The position will 
oe elective as soon as possible. Please forward applications, curriculum . 
e, references, and any other supporting materials to: 


Dr. G, J, Fonken 
Vlce-Prealdent for Academic 
Affaire and Research 
The University of Texas at Austin 
- Main Building #201 
•. Austin, Texas 78712 


• -• x‘- ; ■ i ! ’ 


Jmvsrsifytf Texas fa an equal oppoftundy'^irTmi^ Bdt^ emptoyefi 
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u^d Department of Oceanography a 
jjn'n Engineering. The Florida Institute of 
fSogy BflekB an individual to head a mufllds 
“TJ department ol scientists and engineers. 
S lo commence as early as September 
Candidates must possess a Ph.D. degree 
Indhsve demonstrated meritorious scientific work 
taooanography or ocean engineering with Interest 
Jfld experience In teaching, research, and adminla- 
SLjn The Department has graduate and under- 
rate Interdisciplinary programs In biological. 
Swmical, geological and physical oceanography. 
s«j ocean engineering. Curricula tor the Ph.D. are 
available In physical, chemical, and biological 
oceaiography. The department la part of.a fast ris- 
ing university In a community on Ihe east coast 
itavtu with technical industries. Benefits inctude 
tieeMlion lor ramify members. Bend resume and 
nanwsof references to: ChBlrmen of Search Gom- 
miu«9 Department ol Oceanography & Ocean En- 
g'fiHring, Florida Institute ol Technology. Mel- 
bourne, FL 32001. 

Florida Institute of Technology is an equal oppor- 
tunrty employer. 

Polar Oaeanographer/Sea lea Dynamlolat. 

position is available under the Intergovernmental 
Personnel Ado! 1970 tor persons now employed 
in Siate-'local government or In colleges and untver- 
jtjsg. This position Is located within the Oceanic 
Processes Branch of the Environmental Observa- 
ton Division ol the Office of Space end Terrestrial 
Appncationa. NASA Headquarters. The position Is 
iv ona year, with the possibility for renewal for an 
aodrtional year. Pay will ba al a level commensu- 
rate wih experience, and will be established after a 
review ol qualifications. 

Candidates must have been employed by the 
uweraity In a permanent position for at least 90 
days or ba a career employee of a State or local 
government. Candidates must also meet the Feder- 
al qualification standards for the position. These 
are as follows: a degree in an appropriate field of 


science, plus three years of progressively responsi- 
ble experience in duties related to the position 

This Individual will be responsible for planning, 
developing, and Implementing a actenlilrc research 
program In satellite remote Benalng of oceanic pro- 
cesses In polar regions. A background In polar 
oceanography, saa ice dynamics, or a dosaly-relal- 
ed field Is required: experience In remote sensing 
although desirable. Is not essential. A Ph.D. or 
equivalent training and experience Is mandatory. 

Interested parties should send a current resume 
to NASA headquarters. Attn: Mrs. Catherine 
Zegownz. Coda EPM-3. Washington. D C. 20548. 

Selection for this position will be made from oth- 
erwise eligible candidates without discrimination for 
any nonmerit reason such as race, color, religion, 
sex, national origin, politics, marital status, physical 
handicap, aga, mambarahip or nonmemberahlp in 
an employes organization, or personal favoritism. 

Electron Microprobe Teohnloal Speolallat/ 
University of Colorado. The department of 
Geological Science. University of Colorado. Boul- 
der, aseka a parson who will assume responsibility 
for the department's electron mlcroproba labora- 
tory. Duties will include day-to-day operation ol our 
MAC 400 mteroprobe equipped with a KEVEX EDS 
ayatem. Instruction of new operators, maintenance 
of Ihe microprobe as wall as other X-ray equipment 
within the Department, mlcroprobe software and 
hardware development, and participation In re- 
search protects Involving silicate, sulfide and oxide 
mineralogy. The job requires either a degree In 
electronic or electrical engineering, or two yeara ol 
technical experience utilizing electronic instrumen- 
tation associated with an electron column Instru- 
ment. An Individual with an M.S. degree In Geology 
end mlcroprobe experience will be considered high- 
ly desirable. Salary ranges from $20,000-425,000 
depending on experience. Please send, by August 
15, letter of application and resume to Bruce Bad- 
ger, Personnel Department, University of Colorado. 
1511 University Avenue. Boulder. CO 80309. 


The University of Colorado is an equal opportunl- 
ly/affirmatlve action employer. 

Physical Oceanographer. A postdoctoral re- 
search position In physical oceanography is avail- 
able at the University ot North Carolina at Chapel 
Hill, to begin as early as August 1981. Ph.D.'s wilh 
background and Interests in mesoscale Gull 
Stream dynamics, geophysical Hurd dynamics, or 
ocean acoustics are encouraged to apply. Initial ap- 
pointment will be for one yaar wilh a possible con- 
tinuation through a maximum ol thre^years 
Please send vitae and the names ol three refer- 
ences to Professor John M. Bane, Marina Sciences 
Program. 12-5 Venable Hail 045A, University of 
North Carolina. Chapel Hill, North Carolina 27514. 

Tha University of North Carolina 19 an affirmative 
actlomaqual opportunity employer. 


Land Stability Scientist, Aokautara Palm- 
erston North, Naw Zealand. Sctenfi&t or en- 
gineer to lead a group of five scientists and (wo 
technicians at the Water and Soli Division. Ministry 
of Works and Development. Aokautere Scionce 
Centre at Palmerston North. New Zealand in stud- 
lea ot land instability. Technical support available 
horn lour other groups on campus— plant materials 
for erosion conirol, land resource surveys, catch- 
ment condition surveys (remote sensing), ond hy- 
drology. Tha study ot ihe role ol plants in stabilising 
grazed hill counlry Is a central concern It Is hopod 
lhal tee land stability group will improve under- 
standings of basic mechanisms ot slope Instabil- 
ity— particularly soli plant water inter-relationships 
Qualifications soughl are Ph.D. or good honours 
degree In soli physics or soil mechanics, backed by 
exgarienca in land instability rosoarch or arena re- 
lated to ll. 

Applications giving details ol qualifications ond 
oxporlonco to be soni to 

Tho First Secretary (Administration) 

New Zealand Embassy 


37 Observatory Circle. N W. 

Washington. DC. 20008 
for forwarding to Ministry of Works and Develop- 
ment, p.O. Box 12-041. Wellington North. Now 
Zealand. 

Reaoarch PasllionrSpaoe Plasma Phya- 
Ice. Applications aro Invited for two possible re- 
search positions m iho DopArtmont of Space Phys- 
ics and Astronomy, Rica Umvorslly. 

One position involvae work on a computer code 
for simulating iho largo- scale dynamics of Ihe 
earth's ionosphere and magnetosphere, including 
computer simulation of specific events and compar- 
ison with ground and satellite data. Preference will 
be given to applicants having experience with 
space or laboratory plasma physics, and with targe 
computations 

Tho second possible position involves analysis of 
data from Atmospheric Explorer and Dynamics Ex- 
plorer spacecraft Preference will bo given to appli- 
cants having expanence wilh space plasmas and 
wilh reduction ol spacecraft data. 

TlUe and salary for either position will be ar- 
ranged, depending on experlonce. Please send 
resume and bibliography to R. A. Woil or P H 
fleiii. Department ot Space Physics and Astrono- 
my, Rice University, Houston, TX 77001. 

Rice University is an equal opportunity, affirm alive 
action employer. 


SERVICES 


URANIUM DEPOSITS. If you nro financing, 
planning, designing, exploring, drilling, or digging m 
connection wilh nny form ol energy, you need this 
compEoto. up-to-dato book about iho world's urani- 
um deposits. Includes production nnd reserves lor 
mines Hardcover 6 - 9 inches. 303 pago9 Table 
ol contonto. drawings, index, references. 1970. 

S96 Tatscti Associates. 120 Thunder Road, Sud- 
bury. Muss 01 77G. 


AGU 


AGU Awards 

Tenth Presentation of the 

Walter H. Bucher Medal 

to 

Jack Oliver 

(or original contributions to the basic knowledge of the earth's ciust 

iSPsl 




Citation 

Walter Bucher was a true student of the earth. He began 
38 a zoologist, turned to paleontology In graduate school, 

^ became Interested In structural geology through stud- 
'“of deformed fossils In the Alps. His book, Deformation 
01 ™ Earth's Crust, first published In the 1930's, was a he- 
JO'c attempt to find order In the structure ol the globe. He 
iJJ a !ong association with the American Geophysical 
“■J an d was Its president from 1950-1953. 

-Jck Oliver was a student of Walter Bucher at Columbia, 
wo perhaps some of Walter's versatility rubbed oft on him. 
ack began his geophysical career In the atmosphere, tried 
A ® ac ® ar| s but found them too unstable, and tested the 
ice before settling on the solid earth. Although he Is 
a|“™ 8c * ty the seismologists as one of their own, he has 
jys maintained a strong Interest in the crustal rocks and 
ertles C,Ure ln addltion t0 h,s Merest In their elastic prop- 

J** was also a student of Maurice Ewing and Invented 
•dimensional model seismology [In response] lo a ques- 
in th Or ]j On0 Swing's geophysics examinations that those 
ina ih« i 88 answered unimaginatively. The paper describ- 
techniques was selected as a classical paper by the 
0^7 01 Exploration Geophysicists. His Ph.D. thesis was 
tha p j of 8urtace waves to determine the structure of 
wavn « c r0 9 lon ' and about the same time he used Lg 
be. to study the crustal structure ot the Are- 
te lha h . 8 and Ew,n 9 he applied normal mode theory 

Bib IS n lnatlon of crustal structure In many parts of 
surfa 7 0, Ha Pioneered In the study of higher modes of 
roC: * a y es and their application to study of the crustal 
Jack ? d thair aed| ni0ntary cover. . 

^i re ?° 9nlzed ln the flar| y 1960'S; the Importance of . 
8ocia «rt d J®P’ f ocus earthquakes and the phenomena as- 
m S. lt ] 1 them - So be established a seismograph net-,' 
gio n D 8re . th0 y are most frequent— In the Tonga-FIJi ra- 
tion or 8 a ,rom this network led to 'definition of the subdue* 
ouraS?' 8 ^1 link In the chain qf Ideas that make up 
Sudani* k accepted model of platej tectonics. 'He arid his 

N furtC*? ^ntinued to contribute! new. data and ideas 
■ 'unner strennthdn • f v. 1 ! 


flten n 'f n , th0 Y are most frequent— In the Tonga-FIJi ra- 
tion nr fr ,rom this network led to 'definition of the subdue* 
a Vital link ,n ‘he chain qf Ideas that make up ■ 


More rft Iw?^ n9th0n lhe models 
The Jack turned his attention to' the continents. 

Ocoan c^ Ses ofthe last quarter century In defining the* 

• . “rest and mahtle were not patched by. equal [qd-, ; ■. ■ 


vancement] In understanding of the deep continental crust. 
Jack was a prime mover In establishing the Consortium lor 
Continental Reflection Profiling (COCORP). whose objec- 
tive Is to examine the fine structure ol Ihe crust and upper 
mantle, using advanced reflection techniques The results 
to date have provided answers to some long-standing prob- 
lems of crustal deformation and have given us new insights 
into the third dimension of the continental crust. 

The Bucher medal is in recognition of outstanding contri- 
butions to the basic knowledge ol the deformation of Ihe 
earth’s crust. Jack has devoted a major part ol his career 
[to) making such contributions, using the propagation and 
attenuation of seismic waves; seismicity and first motion 
studies; new geophysical techniques; even surface geolo- 
gy. He has nurtured numerous sludents. meny of whom are 
also leaders in Ihe field, and [hej has contributed generous- 
ly of his time lo professional societies and committees. 

President Wilson, the nominating committee lor the Wal- 
ter H. Bucher Medal presents its nominee. Dr. Jack E. Oli- 
ver. I have the feeling that this may please you since he 
helped to write the citation for the first presentation of this 
medal in 1968 to you. 

Charles L. Drake 

Acceptance 

I feel very honored, very pleased, and very fortunate to 
receive the Walter Bucher Medal. Good fortune has long 
been a part of my career: first, In the choice ol this fascinat- 
ing occupation of earth science, and then In countless stim- 
ulating and productive interactions with colleagues, asso- 
ciates, and, particularly, students. I could nol stand here 
and accept this medal without crediting and thanking all ol 
them. Good fortune also brought me my fine wife, Gay, 
who shares this honor wilh ma, and two delightful teenage 
daughters, who, among other things, keep my ego In check 
on occasions like this. 

After Maurice Ewing, Walter Bucher was the professor 
who most affected my attitude toward earth science, and so 
1 am especially pleased to receive his medal, and I would 
like to tell you a few stories about him. Probably eveiyone 
who ever knew Bucher was Infected by his enlhusiasm for 
study of the earth. He was a geologist with little training in 
nhvslcs but he was totally committed to the application ol 
the methods and principles of physics to the study ol the 

ea ^he late 1940’s, because of this special conviction, he 
onaned his oraduate courea In structural geology to physics 
students^ with no previous training In earth science, and lhal 
course was my Introduction to geology. It was tough going 
tor me but probably more so tor Bucher. When he used a 
term like Triasslc red beds.' there was at least one student 
who didn't know what Triasslc meant, who thought ofbeds 
Xv as parts of bedroomB or flower gardens, and who 
hadn“er P eeen any rocks that could truly be described as 

■rad ’ In fact 1 still haven'll ' 

Once asked a fellow student whether, It was the syn- 
Hlnesor the flrilleyncllnes that bowed down. He said. The 
word 8 is anticline l. and walked away in dlsgusi. So you can 
see what Bucher was willing lo endure In order to Integrate 

ph RM^'s d cla?ses y were a source ol great encouragement 
JSSntSnS With a curious mixture of pride and hu- 
, S.Ke 9 reSed tow many of the conclusions of his book 
h iSatlonof the earth's crust had been proven In- 
correct by later observations, In the process he somehow 
correct Dy iai _ ]n ^ d .k al | t was not only our oppor- 

: : OT* -.1 the ultimate geologic trulto. . 

0r uter bn I took Bucher’s seminar in tectonics. At that time 
: heWas eStfirateMJy. 'h® potarillal ol mBriiie geophysica! 


studies of the ocean basins, and ha dreamed of similar sur- 
veys of the continents. Sometimes more enthusiastic than 
practical, he once proposed that 0 balloonist might drill 
over the Alps, reading a gravimeter and magnetometer and 
throwing out explosive charges lo be recorded by a bal- 
loonborne seismograph! The class, perhaps fearful ot start- 
ing World War III. discouraged him on this point. However, 
although I can t be certain, that discussion may have been 
the start of the COCORP proiecl. 

Once in the 1950 s Lester King, the well-known South Af- 
rican proponent ol continental drift, visited Columbia to give 
a seminar on that subject His presentation was set up as a 
debate between King and Bucher, who rapresenled ihe fix- 
ists. Much lo his credit, Bucher, intentionally I am sure, 
gave a very weak defense of Ihe hxlst position King thus 
won' the debate handily. As a result. Ihe graduate student 
body was stimulated (or months over the possibility of con- 
tinental drift. It was many years before most ol us returned 
to that position, but had he lived, none would have been 
more delighted than Bucher by the coming ol plate tecton- 
ics. 

After Bucher retired from Columbia he took a position 
with Humble and was seen only infrequently by lormer col- 
leagues. One evening during that period, as I was walking 
home tram Lamont along a back road, a car passed me at 
fairly high speed. When the driver, who was Bucher, recog- 
nized me, the car skidded to a halt in a cloud of dust and 
backed up quickly to where I was. I hadn't seen him in 
years, so when he said 'Hello, Jack. How are you?/ I 
thought it nice that he wanted to renew our friendship. 
However, before 1 could answer that simple and cordial 
question, he fired off a technical one: 'Have there been any 
deep earthquakes beneath Italy lately?' Well there had 
been, so I began a sentence with that information. After 
half a dozen words lhal conveyed the meaning, he Inter- 
rupted with a hearty ‘Thank you I' Immediately the car aped 
off, leaving me standing fn another cloud of dust, with my 
eyes following that unusual man who was always on lire 
with enthusiasm for the study of the earth and who igniled 
that same fire in everyone he encountered. I think that was 
the last time I saw Walter Bucher, and that la lha way I like 
to remember him. 

Jack Oliver 
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Meetings 


Call for Papers: Chapman Conference 


A Chapman Conference on Rainfall Rales will be held in 
Urbana. Illinois. April 27-29. 1982. Convened by D. M. 
Hershfiekf, the conference seeks lo bring together an Inter- 
disciplinary group for an interchange ol ideas on current re- 
search and to outline future research and instrumentation 
needs. The information to be presented at the conference 
will be oi value lo scientists and engineers in the fields of 
communicalions, space technology, atmospheric remote 
sensing, cloud physics, airplane safety, and others interest- 
ed in very Intense, short duration rainfall. The conference is 
cosponsored by Jhe American Geophysical Union Precipita- 
tion Committee, the American Meteorological Society Com- 
mittee on Meteorological Aspects of Aerospace Systems, 
the American Meteorological Socle ly Radar Committee, 
and the National Aeronautics and Space Adminislratlon. 


Models: physical, mathematical, and statistical. 
Applications: point, area, quasihorizontal path, surface, 
iroposphere, and* stratosphere. 


conference. To apply, write to AGU, giving y 0ur ow urfl . 
ba kg round, your reasons for wanting to attend th ef Z? 


Formal and Abstracts 


oa Kg rouna, your reasons for wanting to attend the 
en 9, and your current Interests. The awardees will b * , 
lecied by AGU In conjunction with the program commHif 
Deadline for travel application Is November 30 iggi 8 


Sessions Planned 


The conference will last 3 days and will consist of both 
Invited and contributed papers. To ensure adequate time 
for discussion, poster sessions may be used. Persons In- 
terested In attending should send their name, address, 
phone number, and reasons for wanting to attend to AGU. 
To submit en abstract, follow the format published for the 
AGU fall meeting (see page 566 of Eos, June 30, 1981). 
For submittal information, you need only to indicate the 
name of Ihe meeting and the type of presentation. There 
will be no abstract charge. Send abstracts to Meetings, 
AGU, 2000 Florida Avenue, N.W., Washington. D.C. 
20009. Deadline for abstracts Is December 21, 
1981. 


Program Committee 


Atmospheric physics as related to rainfall processes. 
Measurement: mass (lipping bucket), photoelectric, mag- 
netic. and remote methods. 


Student Travel 


A Chapman grant covering partial travel expenses will be 
available (o one or two students who will be attending the 


David M. Hershfield (Chairman), U.S. Dept Aortaitu* 
SEA/AR, Hydrology Lab., Rm. 139, Bldg. 007, BARC/W«. 
Beltsville, MD 20705: telephone: (Commercial) 301 /aw 
3490, (FTS) 344-3490. 

Douglas Greene, Hydrologic Research Laboratory 0 s* 
ol Hydrology -OA/W23, 8060 13th St.. Silver Sprinc Mn 
20910; telephone: 301/427-7619. * 

S. H. Lin, Bell Laboratories, Rm. WB 1A-227, Holmdai 
NJ 07733; telephone: 201/870-7445. 

John L. Vogel, Atmos. Sol. Section, Illinois State Water 
Survey, Box 232, Urbana, 1L 61801 ; telephone; 217/m 
4261. 

Arnold Court, California State Universlty-Northridge 
Northrldge, CA 91330; telephone: 213/885-3521 or 3532 

John Theon, NASA Headquarters EBT-8, Washington 
D.C. 20546; telephone: 202/755-8596. 



Separates 


To Order: The order number can bo 
found at iho end of each abstract: uso all 
digits when ordering. 

Cost: $3.50 for the first article and 
$1.00 for oach nddiiional article in Iho 
same order. Payment must accompany 
order 

Deposit Account: A minimum of 
$10.00 may ba placed an deposit with 
AGU far the purchase of separates. It 
funds are on doposii, the cost ol the first 
article Is only $2.00 and Si 00 lor each 
additional article in ihe same order. 

Separates will be mailed wilhin 3 
weeks of journal publication or within 10 
days if ordered after the Journal has 
appeared. Separates are available for 
purchase tor two years Irom date of 
publication. 

Copies ol English translations ol arti- 
cles tram Russian translation Journals 
are available either in unedited form at 
the time Of their listing in EOS or In final 
printed form whan a journal is published. 
The charge is $2.00 per Russian page. 


Send your order to: 
American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington. D.C. 20009 
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0910 KaiMI.ii: and alactrlcal aetboda 

TUBSIDiT M8F0NSE Or AS INDUCT I OS LOWING TOOL TN 

A SOUBOLE 

Sar 0990 Inatrimasci 

U. C. Chcv (Sehliatargef-Dol 1 Baaaareh, p.0. Box 
10?, Bldgaf laid, CT 068771 K. J. Kapltn 
Tlia long Lina tranalonc raiponai ia davelopad for 
a point coll cranmlttar {vertical nagnatlc dlpola) 
lacaltd tn a uallboia aurrrundad by a honogancoui 
farnatlon. A alapla algorlchn la darlvad for the 
apparent conductivity signal based on the dlfrorance 
baiuarn tha voltaga nulla In a pair of receiver 
colls which are d!, placed wrllcilly fron the trans- 
all tar along ths axis of tl,o ucllboro. A justifica- 
tion or those rrsulis Is provided by nrans of a dl- 
rsci nunorlcnl Integration < double Fourier trans- 
roral and also two separate apprculiaacp approaches. 
CroFHTSlCS. vol. it, no. !■ 


perfi.rnad In .vaiml li’uHlana shoxed th-ir (ll dl«- 
Irlhiuv.l i-hiinj.-n Increase the alpiwl-to-nolar |V[| 
ml I" re I a 1 1 v.- (.. t|,.,r iieldoJ bv ivncentratvd 
clmru-s hv ri-lu. In* oli..i-/enorato.i surface n»l’t, 
fii ■Motrlhiito.l . lkirp.a Increaav tin- HsabK- ire- 
nuenrv cnr.’ij .^.-r ilmi •l.-ldvJ h- • ..ncrniratj.i 
cl.irm-H. ,a>l ill r.-liihlr ind viil.lrm dl.irtl-ni- 

1-d charr- can Iisl wllh V-nel Frl-vd.1 

rfi-l.iv c-r.l. 

«FnrHT9l«-9. v. i.., na. 9 


"ih)S. Fes.. Blue, I'.iper l,Vi9T9 


Electromagnetics 
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09!0 Magnetic and alactrlcal naihcda 
HULTlIPEqUENCY TURAH KFA9UPEHEKT3 OVER A Sl’LFIDE 
DEPOSIT 

H. PoJdar (National Geophysical Research Iralliula. 
Uppil Road, Hydarabad iM 007, India) 

A slr-f reguenc j else cronag rat le IEK 1 nyacaei has 
been developed and uesd for a Turaia-rvpe lurvay 
over the aulflde df peril of KalUrra capper bell In 
Andhra Fradaah, India* Turan field arrength ratio 
IFSPI and phase dl (frronce (?D) are nesa-jrad In the- 
r-ingc 84 to T 6 BH ux. Sulfides In (his boll occur aa 
nun e-nioni rated l.-dea which grade (nt-- Jisaonlna- 

tlens. Soil covarn a major part ol the area, later- 
pratitlan of the rafulta la carried out using ■ 
thin sheet sodol In Tree apace. However, an attempt 
has been iudo lo account for finite raBlstlvIty of 
the normal ground by computing Turem reap-mse nf a 
c-vndi,..i ing half-spree appropriate for the arid and 
subtracting the pane fr**o the observed Toigtono, . 

Ih« reaulCH of ihe >urvev confirm the l noun advan- 
laA» of the Tureo eel hod, vlr., in cruarar duel I, 
nf Invest lull Inn Cinparud 1 ., a re l hod llko SMngrnm. 
f>,u r.n r r.,t Kr.iin.t at flatlarao le -,nl. mlldlv c.n- 
In* u that ihe Tree-air ipprvclai.il ton In valid 
•ll I* fivssiiKln. A Cure— 11'* (ur ilv flnlic re- 
’I 1 1 v 1 1 - >.f lb, rrvund 1 -. riHulred only at high 
i r.-iu.n. I.H, 1 In I I 1 1 .1 1 1 ..n .if i Hlrulv- 

Im- rpr,-rjll..n Sihs-e fur (he hej|.’, l 
• ■•nlu.r.ir 1 , well hro.ichl . I h. ■ I,., rrs.illu, 
‘•rinUKS, vi. | . t»„ nu. h 


0930 Botanic melhoda 

RECONSTRUCT 1W OF A SPARST SPIFJ 1 PAIN FRuH A POR- 
TION OF ITS 9PECTRUH AND AFFLICAII'Jh JO HICH- 
RES0LUT1CIN DECONVOLUTION 
See 0910 Conputor nppl ten l,<r.a 
Shlomo Levy I Formerly Daprrinc-ni ..f i.en|hviU« and 
Aarrcinonv, linlvural r v nf Dritlnh ••..luaMr. Vrnc.-u*,i: 
preaandv Hobll Oil, f.puclnl Appl I.-«i tons, inllm. 

TX 73321) Pater f. Fulla*ar 

An algor It In Ih pn.pi’ar.l for I Ik- rec.-HM ru( I los 
of a sparse spite train ir™ an liii.-epiete set ef 
Itr Fourier cumponuni s . It la hI.uWi, that as lire Im 
as 20-23 percent nf the Fourier upertrun Ii suffic- 
ient In practice fnr a hi dh-nual I lv recnnatruclloa. 
Die method employ,, linear programing to irlnlmlte 
the L|-nora of the output, lecansc ralnlaliatloa ol 
thin norm favors solutions with Ixulnied tplbas. 

Given s wavelet, this technique can be used le 
per fora deconvolution of nolav solpcORrsoa when ih, 
desired output la a sparse apll.e aeries. Relative 
lallablllty of iho dam Is saaosaud In the freq-'tt.- 
ey domain, and onlv the reliable spectral data arc 
Included In the calculation of ihe aplle sarlea. 
Equal Iona for tha unknown apt) a amplitude* aro 
lolvod in sn accuracy compatible with the uncerlsln- 
tlas In the rol labia Jtu. In examples with 10 per- 
cent random noise, the output ia superior to thai 
obtained ualng convcrllon.il lennl-aquarua tochnlqoe«- 
GFOFIIYS ICS, vol. Al., rn. a 


I']-'. Tritm-arlr irg,£i>tlrn 
F.-S-.VS:i CCAUbl CS PAIS A7TE1VATIC1 AI 
■.ailKTlEI. 12b HILL1I3TH VAVE3 Uilfil A PATH. 

tp:r sirs dietwutiics 

.osbio IdAFAtFulo Pexcareu Lacoraicrlea, 
Hliiairj if Fos-.a a rJ TalecKsuhicallnna, 
>'.:u<l-ir|, Tcxju idA, Jspan) anl To) l FU7UKAXA 
>|Illrf>t!llly of oavaraL frequency rcal- 
:-i '’dr. ct rain atcsuuailca la ilaeuesai 

ttatJ ujen tha ;u=ula-.lve diaerlbuUoaa of rain 
s.tax.Mlors at fl.B, jl.j xnS ll.J jha an- 
"J ” 1 “■ l " *“ e icrlicuial protagstlou path 
■" ■■j 1 : - J*vr. A frequenej ■ Baling 

d.-.t -I n. Dl lav.) uy:r, tha concept cr a path- 
..irvt.l r dr.sr.i cue dlatritiAlm g{D) {. 

*" irellclico cf tta 

«i.r...s.l..r. u .rewti to ta affautlv* at 
j .Il-ctur .tie Itr. Id wfsre alien. niton rrcark- 

upon tta ralMrop alts 

a .Pi I --tl-rfi, ttn Uiiofuliitii of HIBD 

'"‘ft" 1 [ nr *‘re-.a,uentl»l J«ix. The 
. ■ d’cRMnltei r™ Ua alxtlBU- 

•II .1 i at ’>• lrj*e rrv ,uer.;lei li g i, w by 

■.T'-.'.r lr ’ f- sr -«*--r».:cd rainfall rale 

• .-I . ■: i .. it ft dlihiLtr ef a rslMrcn tn 

; ■’ "t »«ar, union ealcu- 

• ,l ' ,u * ls " ’“‘•-rllulltr. Bhuvs 
- I--’ I, n it ruin a-.ter.uHloa I lied 

. .t- vi ’srj-r.s also Jl.iriiuiic,n 
i ,n. I.-, u. wl.rc.llciUrr. at frtjuer.rler 
*. " 1 1 ■ '"llME-tcr on-, rain ait-puA- 

* ■■ " * l,T, r — ' ti lr«A , il:- dlttrltuMo'.). 

. rai'cr lid-ljy 


092fl Kagnaclc and alactrlcal cathode 
INTOS1M WIQUB UYERE3 HRT " NAGHETOT ELLUR1C 

d. C. Larsen (u. S. Departsent or Comarce, Nailoual 
Oceanic and Atoospharlc Admlnlat ration. Pacific 
Karine Enu^naant.l Laboratory, ) 7 l| - | 5 ,h Ave . 
"-E., Saattla. VA 98103) 

A new one- dimensional (I-D| lnvarae method for 
layeced-aarth lntarpretatlon of nagnetotal lurlc 

SeELrt '■ ba,,d on thB of 

Sctaueker {1972) It Invnlvea traniroralng the F 
over B reaponae Into a uondlnsnaleRal cicala- 

ItSI C<WP “ ttn » thB dariva- 

S™. r J ,™ “ S ° r cl ,or th * logarithm ra- 
apoiKe and Iteratively calving (by danced least 

coiltru! Jogarlchn ol the conductivity 

contrast butvtan layers. Error bars Tor the lav., 
conduct! vie tea ara ritloated by a alapla appllca- 

Zlrr a “‘* B 0t “ rr ° r ‘ and 

XMOIM* t S 0 "” ,rr * r> - Rsckus-Gllhsrt type 

= 1 ffifSte-SSa-SA*-' 

conduettv tlaa sro averagus. The nethud N m u ,_ 
U " lnR * rt, He1al and real da,,. 

AIOPHTjln, V. 46, BO. 9 


0930 Seismic nothode 

ERROR ESTIMATES FOR INVERSE NO DEL [NO SCHEMES USING 

9E1SH1C TRAVELTIKES 

See 0910 Cnmpulor appl I cat Inns 

RJrfJrn Uraln (S1KTEF, Division of Fetrulaa Tach- 

nnlegy, H-7034, Trcndhalm-UTII, Norvaf) 

Different nithods for eatlnatlng paraaetari In • 
layered geologic pudel ere dlscuaeud. Traveltlae 
paremvtors, eslloiaced Iron seismic data, srs used 
to on t Invite tho layer parameters defining tha vetot- 
U» funrtlnn In each layer nnd t lie Intarfxcsi 
beiwuun the Invom. 

Rvlsmlc nianuroment data nru nssumod to consist 
£■1 n sun nf lyinevurl nppl ng refine tad pulses snd 
additive white Uauusian noise. An eatlasto of tie 
enysrlonre ef iliu traveltlme perSMtera Is chan 
given by the Inversu ul Fischer's Information na- 
trlx. It lx shewn h*w the Information matrix exn bs 
rumpuLed theoretically or directly from data. Ex- 
pressions for ths covariance matrix of tha layar 
parameters are given. The reaialts can bs o«d to 
compute confidence regions for tha aatlmatad 

pa raise (era. 

Optimal aclinic measurement system ar# dlicuaa- 
ed, resulting In a criterion for daelgelol a» optl- 
nxl solemlc puleei Tha energy of ths darlvsrles of 
the received elans 1 (ths source pulae convolved 
with tho lopulne roepuneo of the earth and tha In* 
pulio response nf the inatrumenta) should be 
nax lulled. 

Farsmetar estimation In o hor leant ally lsysred 
modol Is cnnsldered as an example, end the cavsf* - 
sneo matrix af ths layer velocity and lsy»r thick- 
ness la given explicitly. 

cronivsics, v. 46, no. <t 
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0920 Msgnatlc «nj •Lituiul methods 

lK DIB5ml "*™ SULFIDE OUg 
vCnAlHIK CLUCATEO KIMUALI fatioh 

of ratty of 

Mi ««) d. w. 

dlexMln.t.d sulftdv ora 1 , .^re.mt.d by . 

ga«3as* 

(ktei^fcevc id ilificaiyijc hni. u.i-v.. t . 

if ba to Ida I 

imi-dapndtu dfpeta hum iMw,j»!,J r ^ i 
cla by aaisrmsl talarmal alsccrte fleld^*t 

Mlvldnal patllflaa u» ba , 0 SJ.r^ fL,*' 


Dll'i S.-lsnlc avthoJa 

IfLUIlT AND rcHFRKSIBILlTY PROFILES OF A IATERED 

atsta^pSfm . .... 


0-)W Seismic netbeds 
A NIK DISTRIBUTED CHARGE 

j! J: U,t 25th *k.. This., « 7411*) ■ 

zzttzsn Tt? 


iSr;lr“ 


0999 Genaral or miscellaneous 

A COMBINATION OP ELECTRICAL RESIST TV ITT, >*>**“• 
REFRACT ION, AND GRAVITY KEARUREXEWTS FOR GROOSD- 
HATER EXPLORATION TN SUDAN 
See 9205 Africa 

Ronald A. van Oversea ran (Groundwater Surrey TW. I 
P. O. Box 283, 2600 AF Delft, Tha NathtrlandaJ 

In the savannah bait of central Sudan, u“ r ” . 

town of Knell, a regional geophyelcal lurvay ha. 
been carried out fanning part ot a groundwM* P™ 
fact. Became of tha praaenct of dataetabla *” 
significant contrasts In physical prqyertlrs n 
subsoil. Integrated use could ba mad* aI • l,D ":jL 1 . . 
resistivity,' aalamlo refraction, and gravity paw- . 

Tn tha lntatpratatlon of nltllayar alaetrfe*- ' 
■oundlng curves , additional aubaurfaea w er **\.. 
such as lithological wall description, and gew 
cal wall logs le normally * necessity tot aoW"* 
the problems of equivalence. Along a pl*'*** * . 

eaatern part of tbs area studied, where ' .- 

aubeurface inform* (loo was scares, 16 
electrical sgundlnge have been oadai A ptelln* 

• lapis mathematical loterpretatloti «_ ' 

bllltlaa for tha proaanca of fraeh grouedvat 
tho eastern part of tha profit#. In order W 
tha equivalence problre, aeleoU refreetWU ^ 
waa carried out at some selected plaea.l * 1 

ed additional information oo daptha to ..Itgp -■ 
These eelemlc data made poaaibla a unlqu* •“* • / _ 

of the alactrlcal sounding curvaa, ^ r ’ 1 Area 
could be concluded that all groundwater 10 t 
I a aallna. Subaaquent tasr drtlltoR comm*** ( 

findings. v : ■ 


•oaetya Cm. »MS HMIroefieS^l aodml 

*•* •l 8 °taled particle, J 

aom el v.mite w(tb •nrpnUtJTZl 


GtOFHTItCS, v* 4*. Da. * ■ - " >'| 


linear deflagrate (Hom?) 

. nonvlrrcrlcal delay J.,* ... •’r 11 *■ *“1 le 4 

: Npbel M ‘“VtRlad by IJltro 

. IW Ref, (5)' 1,1 dld P ^^ ,M f 7* ■ t *>«ph«rlc to 

■Wled,« anTlH d t(rth 0 rl!‘ , ^' 0, '* t * "*» <*•» - ■ 

do eo element In (J «“*« "*>•' " 


.inetnga. ^ 

A regional- relative Bougorr: anomaly : a«P 

a . 1.1 am. i . 


:.. r W * / V: 


a fclctura of .the general geologic ecruct'rff** 

,aede pose 1 fale .'rough ae tlaa tee of depth* *9 J* •, 

In eraap whefe the beeement rooke-pf* i 

elc»e to the, surface, as la th# ca«* hi cof ' 

fHa>rtrti,.d. tha gravity enomslM* ' 

related wl 5 b bedrock isHef. beeaue* '!* .; "l 

at rang ly' influenced by lateral density, yaflsH®* , 
within the ftedrorh Itself. ' : ~-i ete»,;.'i 

e-can provide, the . -*< 

?dp so socspfsble , .hala.nco l 1>»t«l^ . 

'■-kt. f 1 ‘ - ■ ■ .. r • Y- •*■',>} v."c ■; 

U 4g, bp. 9. : - . 
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geochemistry 


With thv vatL-r budget araaoiuil distribution and 
annual value*. (Evaporation, ease transfar, 


...Mun of Ike atmoephere 

IPATIAL DISTRIBUTION OF TB0- 

lHnll c j tlll ion q | oceanography, 

Lli toiver.uy of California. Ban Diego, U 

-I* ««■ — 

SrJ-iiT xasplrx eollecLsd betwssn 1976 and 
“1“' ,1 seBUoring IIBUObb and aboard 

JJLIfUc mnli is tha major world oeeaei. 

»rm.ot. deoon.teate th.t the tropo.- 

.!,r aitreox oxide ceeeantrallon lo iscraooisg 
21 0 «r f«*r. Ikuo confirming oat lltr ohair- 
if Lha iuroaie haoed on atorad aasplai. 
“ l " , ultM eli aloe «how that the cant .at rat ion 
yiEEirSsM* in tb. notlhsre ha.i.ph.r. i. 

IU0 La the oeuthere heni.pheri , the amr- 
liiltlltronto doriog tho lompllng interval having 
* li#u t 0.8 part* pot billies <ppb), cempored 

1 JtBuiry 1978 oorthsrn hemiaphers dry ait 
■I, (roet lea ef JQO.* PRb- L Th * ■" «•“ 

»„,.«tml by 0 impls *•« - hich ,,I|IM 

iraosishfrie of 10 •" 

.till iscroillog aourca function, Th. oboorvad 
ii-ntll •»» be orp'nl 0 ** b F c«“bu»tion of follll 
..li, and ogr Isallursl activity, with e total 
!!,!« ilrngth ot =U « 10 10 «»/yr « of L J.nu- 
’ | 4 ;g. A aubmotisl rrsctiop of thLs produc- 
ilca u •xelalMd ly conbustien, and agricultural 
iMlucUen il therefore coealderabLy lssa chan has 
|mi ntvlaasly eiclmstsd. Tha concent rat ion oi 
<,[uul Bilio 10 tb* preinduitr lal unperturbed 
■HEoiiliir* I» «Hisatsd to have bean bstuaen IS I 
id 191 pph. depend Log upon the rats of Increase 
eI it, xau antbropogDBlc source function, and the 
lllliimtrUl latitudinal dllttlbutlon la 
iiliuiad to have bate nasrly uniform. Accordiag 
i, tM sedal project ions, tha eoncant rat ion of 
li-uipkirie ellraui ex Ida in the year 2000 will 
ti J to 7t afceva praaant values. The obaseved 
tin ,1 tropexphartc Increase directly effecta ths 
in led lee of Urateiphsric nitric oxidn, and 
■Dra • aignificaai tola in the earth's radtatLOn 
liluta. coeaarvaiLvaly satimated as 10-132 of the 
ilftd dun te lncraatiog carbon dioxide. (Nliteus 
Hid, iteeipheta, anthropogenic sourest I . 

J. Cecphya. Pci.. CToen, Paper IC0917 


illtOasiKty of tba simespbsrs 
m KTUNIBAT1DB Of TS0PO9PNEEIG NITROUS OKIDE 
I. f, Vilaa (Icripps Tnititution of Dcsuugtaphy, 
i-KO, Dalvarsity of Californis, Bin Dlsgo, Ls 
hill, CaUfernis, 92092. U.B.A.) C. D. Keeling 
ul I. Craig 

itH-uap taebniqui, in which the N.O/CO, ratio 
iimiiarad by altrsaonic phxse-ahlft gaa threat- 
llllipby led tbs dty air CO. concantrit Los is 
■mud ty BBs-dlaptriLve infrared analyala, ha, 
tin IntUpad far tba da termination of tha mo)S 
luiiln ef nitrous oxide ie dry air. The H.b 
iiuwiatin is glean by tbs product of these too 
Itlipiaiaal saiiorastata and has a prsciaioe l* 

tu ilisdard daviatioa) ranging bstwese 0.3 and 

lit. Tha abience o( ay a tana tic errors has bias 
nrlliid by extensive staedard intsreompariaena 
111 bp iadapaadeal crexa-chetka of ths sample 
■■lueilai pteeadurss, Ths rsislts ef sateeaiva 
Hinimata by this technique, reported in a com- 
[nlu papir, fix tha naan tropoaherlc dry air 
mil fiaetiea ef nitrous oxide in the eorthero 
laliptirt is of 1 January 1978 It 300.2 • 0.6 

[■ill par bUllou, including systematic uncartaln- 
Uii. {fitroua oxide, gaa cbranxtogrsphy, celi- 
llltlMl). 

7 Cupiyl. Rea, , Greon, Paper ICODIo 


ii’.rf (Titalairy of the solid earth 
■ l!-Tl ISOTOPE RATIOS OF ICELANDIC CRUST 
I-Uiiorl (DspartMnt of Cue. logy and Ceophyslca, 
Thiiatiy of Calgary, Calgary, Alberts, TIN IN* 
•ctd) E. Huehlenbacha 

'hjiea leocopa racloe of hydrothermal ly 
li'iiad basalts free depths up to J km ere 
■fried fton 3 Idealities In Iceland! (!) 

-'tlliry international Research Drilling Projact 

la Hstirn Icalandf uhola rock 5 ,s 0,*6.4 
[■ *1.4X» 9WW, (11) Plle-Flaletocena hxixlt 
t xejh|svlk, +4.3 to +C.BXo, (111) Holocene 
-^itlt (n, Krefla central volcano, -3.4 ta -10.5to 
I'MluM In th. d.xptr portion et Krefla are the 
J* *‘* r reported. All ths aamplss wars 
•■"Ctjd by natsorlc hydrothermal activity si 100 
'vi.fl C with dlffsrsat water /rock ratios. The 
'“-iaillva circulation of mecsorlc water it Era f la 
'* atrang aubaelldus depletion of ,e 0. 

R* Pries ry Bsgn, of ^ i.r.d.P. core hid « ls 0 
j- -*).9fc. Such low-' *0 magmas are coaeon Ln 
‘•«ao3 iioca Tart [ ary and the doplocton of u 0 at 
rtqoldu, candle ton may have occurred ns the rsauLc 
‘•af- i*6tops exchange with or assimilation of 
- . Z * ll * r * i rocks, which font a thick sequence 
-trialli tha Island due to tsoststlc Bubsldenee 
■ iTHa Isa tops, slteretlon, Iceland, basalt). 

“fbys. Rea., Red, Psp,, ibio!4 

^nUttrc l nw llln *r>di 

lira ™ ™ MA ™ 18AM8PORT AND ALTERATION 
CMST THE ISOTOPIC 
j-WlTlM OF pose VATER 

" r *“* (Laoont-Dohsrty Gsologlesl 

pauMde, > 

,SBto Ri= compoilcioee of poca 
i«eni. r j* af older oceanic crust 

t•l^!^m , |«! c^e, * , * ,t ’ 1 locrassse In 

I‘a ' ,ae * nt r*tlona slwiys scconpiny 

Htribor.* , c, “***- Thess changes arm 
Itiiu, R=l>wlpally to ths slcsration of 
"fiaauii *^ ,r * Uc,n o( *oleanlc ash ln ths 
ta lpvl , , I nn . Cl F8*h (so tops nacarlal balaaca 
‘llomtti ^ th “ 3 - 2t * ol th* u PR*r 

tr ai".?! 11 « th« =l«* 


" i 4 kCu,M. “ *»tarsa at ths clan 

'“raiMim 1011 °* tbe oc **9t e =nnt. This 
ih? V?u!At tU * of **<> lit* ths oceanic 

fc **tirt’5 , J!! “ Ub p,r Rillion F°“ r *' 

(its . ‘ th * oxygen and hydrogen Isotope 
('"liiaf .! ,lulds xi*o tuggsits that tha 
elhr 6t -_ "** tr *x*fsr ln ths sediments ef 
vi! ir i. ! v e ™ ,t l * d *f(“*lon. Convection 
•S'rfra to .Lm 1 ' 111 of Lhs oceanic cruat 
Ula W,1 " M **u lubduotloD. ( ii 0/ 1 *0, 
i. G^' «*■«« =™.t). 

»*d, Fapsr 1BD894 

Hydrology 

t , |SmK ,ll * n 

'UID 0T LA« SUPERIOR EVAF0RATI0II 

n«ainv roiiios 

l,; *illorv ii 0 *** 1 L#kaa Environmental Reaaaroh 
h>aihi; *“ tebor < K,e hlgoo 48104) 

''firuln*! '’‘E^raLioa from Lake Super lor was 
I'iIm. |a»»"! lB * l * ,d “Dl year, of a 34-yanr 

N, bod. |V.. *• “RiDylog Improved mass transfer 
•ulsstn , “™ P»rmlta timely evaporation 

mMruio,,^ * e *dlly available land-baaed 
‘lai appJJrJ *Dd rspreeentx the nest proc- 
,, *Kriiio n * ( 0r ^Dtermloing oparatlonAl 
"•Itoa Im*!"** r ° r eh e Oraat Lakai. 

!*" ‘«*a.f«^il ““‘xr* of reflosme»td la rt« 
*•«• ui...,, ^**if lclaat sod ths land to lake 
“•Id lnvMt^i!< * rlv0d C ™ ** E *“*iva 1FYGL 
“•“lelaa, J,'! 00 *' 80 ih the mass transfer 

|?**»bsriE *r* bM*d on 

14 Ula 'hul / eonaldsrstlons spplidabls 
'■"• r so .Jr "• ■•=•“•• of sxtsusLvs lu 
! ,,u, *r t.iuill * 1 tb * ■iDndsrd avervetyr msis 
tfc» •( tJ.. “V* * l *° adjuatad during vlntsr ' 
^htnlm m, W ,te cov * c - The mats transfer ‘ 
.Z VX “• VKlfl * d by tha water 

»lr* rtM whlch ,or Lake Superior 

&«***£? "Whh. but srs 
!' ,tr 4 d*i„, 0, *l*tional applications because • . 
{ - r *Hoa j,,” }“ ‘ he ««IlsbUlty of data- Mm- 
° * th “ -DkiiDdD «• ** • : 

1 !* ,,| boUeesL*?* , “ Bt * lot boch ssssoasL. 

, 0 "»- Ih. Li!!" • 0M * 1 ot approximately ’ 

I ,, |*4* *laus, !. eoWr ^J“*k>«e reduced 'the . 

‘ 13 Fvrten. Jrl* , - t ^" , * t « ovsrwstsr evaporation 

produced better agroaaenl ‘ 


LU 1019 


3123 Glaciology 

FLOW LAW FOR ROLTCRrSIALLIM ICE IN GLACIERS- 
COMPARISON 01 THEORETICAL PREDICTIONS, LABOR- 
ATQRT DATA, AND FIELD KEASUAENEHTS 
Roqar LsB. Hooka (D.psrtaanl of G to logy and 
G.oph/slci, Unlvarilt/ al Himriaia, fllwas- 
Dolil, HH SS43S) 

Thtorat leal con, Id, rat Ions, laboratory axpar- 
Intnia, and lleliad field data support a valua 
of 3 for ths aipenant n In tha cwsonly-uiM 
•egirlcal llo. law, t a {r/ B ) n , relating strnt 
and Strain rati In BOlycrysialllni le*. If this 
valua Is accepted, Lha viscosity paraaatar, B, 
can bs Jit. rained lor a vidr variety of sip.rl- 
asnti. 

In a plot of Log B against reciprocal tespira- 
tura, points ical ter about a line d.flnad by an 
asplricll aquation of tha lore: 


,,p ‘ n7=Ti’ 


“her* T li tha lesp.rature In kt Ivin, and B , C, 
I„, *nd k ara empiric Illy d,i trained tonaiiStx. 
TBr laboratory data ma icatlar la equlvalsm to 
approi lints ly a factor el 5 variation In itr.tr. 
rata for a given Blrexs and Isnperaiura. The 
caul* of this variation ta me Lear, Out bacauio 
result i Irom any slnglt laboratory are generally 
Intarnslly conilaiant, lixpii prtpsrat lor, proca- 
durrs should ba studied. 

Field fvp4riaar.it /laid valua, ol B Ihst are 
syatonat Ical ly higher then isborstory results. 
Thus natural Ice appear s it ranger then Labora- 
tory Ice, dosplta the coarser tulure and lha 
presence ol anisotropic fabrics In tha natural 
Ice, both of which should land la soften u. In 
iddfiton natural Ice in glaciers appears strong- 
er than natural ice deformed in ihu Laboratory, 
these observations suggest ellher that the stress 
Is s/steest leal Ly Overeat Inal id In field studies, 
or that a Mow law based on the -,on Miles yield 
criterion (or soccnd invariant of the stress de- 
viator tensor) dees net provide an adequate de- 
scription ol Iho dolornat ion of Ice In oullt- 
anai stress Melos. 

Rev. Goephys. Space Fliya., P.ipur IR0T24 


3173 Sell molaturo 

DESCRIPTION OF E0U1 LIBRIUM OIFHISTRY DURING 
TRANSIENT SOLUTE TRANSPORT 

L. II. DuJIey. R. J. Wnp.anul IbvpL. Si'll SrlvPc,- 
and BUinec.. Umh Slate Unlv., L frin, Ul HilfJ), 
anJ J. J. Jurlnak. 

A field uxporlBK'nt w.ii ivelseled io asavst lliv 
reliability of n eotl-walar .ind rqulllbt lun 
chemletrv slralotlon ndcl. Thu Jt-iuntlolstlc 
nodel eonaldera o no- «! leans lc-nnl water flaw unJ 
solute transport rep rule Mod hv thv IUr,« vqu«- 
Llon and mlaclblu dlepla.arvni tbc-rv. V II 
Chen Leal reactions Include the proulplUiilun in.l 
dlllulutlon of lias and sypsua. ..nd also catlvn 
excliange. ll wav Ju ter Pined «li« thv model i*ro- 
vtdod reasonably ucanle elxalai l<*» »l cUcitl- 
cal c..nducttvlty luring trauvlani trJWvpuM nnli.r 
tt-.ppad xltuell'-n*. anJ was lews a...-ui n-- in i»r- 
cropped cases. ThU Viw altrlbul.-d 1- -In ■ipi'.ir- 
anl hunogun leal loo «I -nor and -I..U- ll*»M hy 

clia activity ■'! plant r—t oilr.Kt I F.I-* 

Ir.illculos that Iho une ul slny.U-Vulwoi t. l.i- 
tlor, ships In ILL" »d.l <•' deacrlbw wuior inJ 
aolutu flaw In xn .wcuftabl. |>rj. I l"‘ d«- •>*- 

cropped visox. hut l*u' utli. I rtoJ.-l ll« ..|-rr.. kIk- 
bIio.i I d bo developed I tK*-.r.qtfed •+*«•*• 
tMiJ.il ltl. nr. Juli. “p'll.'l '-.111*1111.. 
u.. Ill to I lu-l. 

toiler Ronwir R«... Tiff l*(W8U 


)ld'.' Water quality . ... ... 

METHODS uf WVIIIAAGE WfOUIW A? « * l U tu 
[HE tVALU«I«N OF WATEX-OUAI ITT IMNT'S 
[.. Harned iU.3. t^oloxtcal yurvav. F-u. W* 

Raleigh, North Carol I no. 27602, U.S. A.) t. Daniel 
III, J. Crawlcrd 

Tw-j new oerhoJS for cnnpeniat lag for dlscnar«s 
when ovolual "‘4 U-nJ- lft walwa-T»all«» J*** 
long-term dl.chalgo ie.or- 1 , as th* haae tor data 
adlusimwnt. T-te n.thnJ. Jlgchar*. normxllxaiton. 
adjuat a dally dl.char»ea using J **'“? 

Cllcjlstld for rh< pur tod of rarord. and recalcu 
laiae dalle spuclMc conductance Irom the ad- 
justed Jt* Charge, and lla-harg. ver.u. .pec Me 
conductance ragresslmni. Normal l.ed 
Ilona fnr many cm.it Mount* ten iheo b* *’ C . 

I a tad f two linear rclxMon.hlpn b*tmMn 
conductance and tunat llui-ni cmcaitraMcns. Th. 

arcond rechod. Jl.rhaige-Moquenrv "*•« •»■ 

weights each ob.erved conceBtia. Ion * a Ir.Ctlen 
,.( the lutsl orej undernoath tha d s-hatgB 
I yequ.-r.cy JiMrlbullCO fit Ik* ' 

Tlilu rrjt.w is dutemlnod JB '" £ 

JSE s-ai-sss 

srsfis srarJaHSr" 

ran ho pluL.oJ nfoln.t line l« ^ 



unity il- 1 ■ fi* rJluaincnl'- 
Water Resour. Res., Paper LH09I0 

NlTRoS^'IfircisMH SOLUTION ““""J " * ^ 

OLD-GROWTH C0BIFER0US FOUST WATERSHED UFOU ARB 

pTSolUoa (Forsii aclenco Umpirlmsst, Ora|«i 
State (Jnlverxlty, Corvallis, Qreguo) xnd *• "■ 

lle DulSu*8 K|* Idshl H wd '' , tr.ts ~rit.Mr.tl«M 

ware «alt«.d for l to 2 b * r ™ 

yaars sftse elaareuttlng of a 10.2 h». Dumgl** fir 

dominated wat.r.h.d In th. Off™ <*»« • 

Mountains. Dls.olvsd org.nlc C (HOC) 
concencr.Hon. ware monitored I*"**'?*!* 
■sop led throughf.il. IBW ^ ^| lBg 

■ntutlon fat four depth. Is and halo- **■ «"»“* 
.on.) at [our loeaxlon. along 
down th. slope. «• .'SS'E 

■tresmiBtar, and eespags utter. A «»*« «' 
a( the watershed lenfod «• Jh* 

positions lo th. ustsr profile #«*R‘ *« *J r " 
water, lor «hleh . ■|sll*r P ~“ b 7 ,,,, 

ar?-ssr- , =^ 1 ”' 

M5JSSSS .rjSSfSSSEe 

ssKils 

* ‘cooes nttatlD#. -f 

(Urn poll claps both “;"' t *^natad v 

Btso after _«K I"*. Due eoncsntYa- 

2,0-9 do nth Aff) in . ■ #.,tnnr im 

iloni .wr* tW i &crM iid «■ 

■ ch.n oo th. control, . j * f „t 

much a. 3 tlmss “••J"'! “ 3 „i -k.ru. 

ss 4a-"s?s,5 aw - " 

5sswssj?aiaw-o-rk 

th« u>H £*»>*• thl| olololesd «fl**i* » 

must bs saasutsd « pattarx* of 

csteuiatad et *** Il .role In** I s P*rt om tha 
, nitrate app~r»6cs ^ oxIdUabl* c < 

beats of fKHfWj TJ***” «*•{ • - 

)) that pit tarns d!pth I" Ibq'eotl 

. dsvst*****® 8 -*2«MWol , *«d *> tMt la,, 
and with aloR* F“l‘ L* n t <*.o kg 

dlaaetved N after ojtcUi 
hs'fyr 1 ) eomji*M") with cjprly | 
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3713 Chaslcsl composition and chesical Intrr- 
■ Cl Iona 

THE DlimiUTION OF Nil AND THE FRuEl'CIKi:. uF 
020NS: C0HOHTS OS "l* TOP. ORh.lll UF IROfO- 
spmic ozone" a nu et al. 

Jack Fishman I HAS A Langley Reaaarrh Center, 
Hatton, 9 a) 

Ths dill rlhuL Ion al ths Ox I dr j, ul iiKreg.it 

(no,) In tbs tropaaphtre Is the suit irllli'.il 
paramsiur for uoderstandlsg Lha pheiuchi-.-it. ul 
eompooenl of Ih* tropoapbarlu uion, cycle. 

Rscern atiidlsa have suggemted that the tr.yi- 
apheric dlsirlbutleo of No la runlrollcj l-y 
iranspori preceseea where tbe prlearv Uu ^ uuur. •- 
ls outflow from the atmosphere. The pn-Sunt 
study highlight* ths InconalStsnCles el au-:h -i 
riBdltaat M ( dlsiclbuLloo with the ertaururriil s 
af K0 ln Lh* Northern Heslsphera mid- 1 at It u. lea 
and b* comparing the sagnllude of lha slrai'.- 
•plterlc IU ( eourea will, ths amvunL ef 113 
believed to esanate fres lightning sad jfiil.r.- 
poganlc sources. 

J. Geophyi. Res., Groan, Paper IC097* 


3720 Cllmatolegy 

GLOBAL OZONE LONG-TERN TRENDS FRON SATELUlTK 
HEASURBIEHIS AND THE EfSHhSK TO 50LAX ACMVITY 
VARIATIONS 

G. H. Frit leg (NASA Langley Riiimrch (.'enter, 
HasptoB, Virginia) L. R. Lake, J. T. Nlcbolano III 
sod K. RstsraJ an 

Analysis of global otona var lac lssa fer (he 
period 4/10-12/71 was performed using tha ro- 
proesaatd Nlebua 4 bxckrcat tsnid ultraviolet (B'JVI 
DeiBureeanta of total cions. A tarrolat Ian 
coef flclBBt of 0.97 ll foutrl hitwann tho t-r-omh 
tunning cion of global main total arena IfilteicJ 
lor Nrfi lealsnoual, insuel and quailblctutlril 
uarlatlena) and tbe ID. 7 cm solar activity In-lax. 
Correct log mono for a t lot -depend ont lotllu.Hnnl 
blaa relative to Dobson or an* mesiurcccnts re-lucva 
tu 2 to 12 >hs global uin atons usrlallcn over 
tho solar cycle. The eoler ultraviolet variabil- 
ity required Ln s LD tlra-JapanJinl ra-IUtlvv 
phatuchwmlCB) s>iil to occojnl [ur lha rLwaivvd 
done variation appear! to ba consistent will, 
recant mlar UV ohiirvailone. 

J, rtvophya . Fee., r.ruan. Paper |i'U91h 


i/ill i.i m r .1 < lr.nl ,1 l-n 

"!- rn» ■JAR-Hl'i'. 'll’ I Ml r-l'I-'H I H>>|-. . .V-.ll HI till'... INI 
.IK.\),'.'.ril>R[l t'AN'IIM. .4 IAMIAI’i I’.'l 
A.V. I I . •• . il.-i fi>. i- irrr. „■ ,., a it a 1. 

l.m.l, Jnw.t '.III. r.ilv.-r -ilrv , ' • >. 1 . 1 . .'“ll I i 
In (-in.iiry l'»/7, .« c iinli.y ..I pi'lir I r..,— 
-ptwrv ..v.nrr..| f-.ll.,l».: -i -.il.it .im.. pl.-ri. 
wirnlwg. TI.* r..-|— r inn. I., f,- <-.* I» rl.i ,*» I .< 
ri..p..wp1» r- [- I ...ii..| r. I.. I in • r ■•••I", -J. 

■ l..in ll. ll,.- Iiiq.tr 1 1 I • . .'.nil. -I - ..I il..- 

1.. I."li-.r ..f tl,. |-.| u l r--i -- ,-l«- I •• ri.il 

1 1.. - .-.M • I., ii ih . r,;...- I - il I- -r I '• - 

r..r r. - 1 , 1 . 1 ., . 11 * 1 . r'.*' r..,|- fl.-rl- w,.*l". 

I.rr., F i ll" 1 '!-' 

)l#3 c.r-tvily waves, UJrl lit eui| f is l"n tl wi<„ 
Evmtl>:> KK a [RAVI Ll IR', 7-l'At «W IS mi 
RlirniA -MPO-.IIIIXI 

C.D. Ro-lqcra and A.J. Fra' *1 l"'|.*tl “»ns Air,.*., 
phetlc T Ini tea. CUrrnlon l«i-ni*roiy, at -•!-■• us I 
Tvidmc t, pirsamr-l for il» nlH'i." il * 
wjvrnunt#r 1, winwarj iMvrlllru- 7-la, i>tU- 
al Ion In ir.w ir-.prraLurq neasui«r*n>s -.il* '•/ r ha 
N I (ic-ui 3 and Niniui i 1“ Inal in-vn'i. I >,■- 
w*w n«s larr.-tl avplllulr In r,,..ip.-r* at 
low Ml Mu-Id ol II# • 'inner Mnllfl-et* lot ',i> a 
mirkO'll. a,,r.-o(rlcal recto tonal airuc'ui*. II 

ll lurriaie-l that n# save mi tr an *'i>inl 
honi.y w*va or fiat wave atsilar m dr '-lie 
wav . .M vortical tiructur* ihuvs 1 nil.' pl.is* 
(III ir-'l a alir.i'i indication uf an incrrisv in 
anpl Liu-lr “ill. 1-elgM . I lira wjvri, 2-1, r wave, 
ratal tonal wave*, travelling wav«a>. 

I. Grophyp. Rea,, 'lieu, Feper l'''.'S’<, 


17(1 Liesvltv wmvos, lldas, and ccmpr « eaLorik 
wave a 

IIJERTIQ-OKAVIIY WAVE IfiDIICtfl ACCKI.h- 
HATIQIISDF MKAIJ FJ.CjW IIAVIKG AN [M- 
i'OSKD MEPIODIC COMI'ONUNr: IMI'I.ICA- 
TIC1IIN ROM TIMAI. nilSF.HVAllUIlH IM f HR 
MF.TKOII flELGION 

R. !-. Vlr#ltiire«hclil (fhii AsrosjiiLO Oir|"ir.r- 

lion, fipicir -icier.ira l^hi.rstiiry. i'.O, ll-ii 
'id.157, I as Angelo ». CA 'iG fill'll 

[hr ar inidlurnal )ijrn.-,p|r i whii.i’t ur< -vi rl*i 
l.i-diy variability in arii)tlilU'U- anj |ihSH>'. In 
•■Mttlon. the urlilillllr ap|iMr> I" l>r- s.ilialan- 
IMIly S'.cAl j uJ rsnjajin* I'ljiti'ilmg , • ..r.ni'c ti.m 
with gravity mo sc II wit y. '.Vr inyp'-wc ll.-il -i 

■ kgnklicsnt r unt nbullan lu llic cliiorv. ll li-Tr,/. 
dhnnal harmonic at inclcor huighlr nuplii ri'ts- 1 It 
from ittuTilu -gravity late inJ-ie-M atcalrraliuns 
cf ihe moan Hr/* , The rate uf *,«r ('.rclrg »f 
tho itiexii wind Is related lu Ihe Iluppli-r-ihifioJ 
wave lx«q'j«lcy, to ihml during allernst>- phase a 
cf an Iniposud inexn wind □acllUriCiit, inirrac lions 
wlih jvavea which act* lor ale llir tc-inwind m 
oiipoillo icriica miy l.r llvorcl. Hi'ii Ihw Im- 
posed mean »tnd nuy iiiud'Jstr ihe nn-jn-lluw 
accelerAllon at lha implied Ircqucncy. In this 
vie,, the arniMiurnjI chartclrr ol Ihv jii'lru 
lion ij o lAinfraiatlsit ol tl" m-yfiilalim "I Hi" 

inlrraclton pr' ccaa l.y Ike ao ml Jl.irn.il tub-. Hi. 
VAilalnllry ul th>- abi'.i'lt'irn tl liariir.."it 
then reflccl ihe luol v.i nihility ol ir,arci»- 
gravily wvAvr- Il'iLl'i-illons, aa-l ulSi. H"irlini-i r 
feedback on Ihe wlti l, C-.vli ulali.-r* mill -■ 
stinpEn luiie-dv'iicudcnt via vp-finisn -How ix.--.ili' 1 
Irdlcolc (hat a v. Air Induced >.uipniioni nl il.e 
arnildiiirnal h-irniunlc >viih umplviuil.-a xviiq.jr- 
ablc lo Iho Buimdl'irr.xL liile itlnlf 1a , 

1. Ct;-phy». Ret , Green, Paper IC'''J’I 


1733 Interaction of atoesphsae wllh elect rc-naft* 
petlc waves 

FRDFAGATIuH EFFECTS G'l A tl 'HERE ITT TOLIPl AATKH- 
D1VZE3ITV RADAR 

J. I. hates if (Inglnnilng Expsrlrsnt station, 
Gsorgla Institute of Isclrulogy. Atlanta CA 
201)21 

DKisiantial v rupaga 1 1 on cf facts san a ley ele- 
ment ln the design and use at doxl-crsnncl tadiii 
fur eutsorologlc#l Daeiiirecrnta. loitlclJrly In 
Ihe tsar ol rtioularly palailxcd signals, that# 
eiiects <lateip|na Ih* uilrv, ranges r.. which 
cenein eeai.iicsnl ibjactlves ran 1- ei...-'- • 
pllehed, fur vArluui jwipi.eci i.ue awry w.mt r.i 
eiaure ein.er Hill p in paget l >n elfr.te et' u. g- 
1 1 Ill'll i.r tl.al they il.vnlnel* hivk ■-,)( let k 
rifle i ■ In ti.a (tu elvrd aignila. Aj ,,(•" Ic.si e and 
riaci tapresnntarluni ,-f (hr avntxgrd vigiil pj- 

riTotcra inJ the s port til I luiis err given for 

caacx In wiilrn i-r-'-fj^n Im rflecli an 1 j- ■ i-.l--.rl - 
nsnt. Thr cr..<i-iprjr,i „l lh<- lw.. recr-lvrk 
alg.uils and ti.o aprciial ro—r rjil„ . *.■ l.r 1 
.in dr i a, TO ,.>nJlt|..ni t" «r|.*rAt' scat("rln,t l.v-1 
1 -reraxat lun cllrds. 

K#i. 9:1.. Paper IsOMi 


1170 Fbyel'il propcrtlra ol itnrin 
SIIUU'STKTRI' Nl'l FATE JWH INF GARIK' I 
ERUPT EON, 1(60 CUSTR 1 Eni"N TH I1IR 
"AMI ENT" AER,)hfiL Rl A TOi'.RLY IwifW N TR I' 
Vt'LCARI t IRUFII4N 

W A 5 '-I larch, L J Nror , ind I. H-iln. 

Wkilc a amyl u.t at rai esphern Jri-,.1. 

during July- August 1984 a yl'-o* -I lir.i. 
volcanic drbr l s -a, olurivrd n *h' f-ir ■ 
tbrro- hrolephrrr The origin ol ihu 
malerlal to hr a fsorlv Jo. unenl ■-) 

eiploalve erupit.-o of 'fireU-t vulrsai in 
thr Aleutian Islaoda tbr IrMn waa 
aamplad at an allrludr of 11 ; la - aln-.il 
teice the hatghi *1 obarcvr.l nupiun 
cloud* Such remote, un"tirt»rrf or 
dsctwmtrd aruptiu.il say be a i+-*i-.' tt.wt 
brlpa malrnliln tbr "ISbreot'' atiatuvi'f" l . 
erxc-Bul bee k ground. IBulletr ar 1 , 
volcanic rruplic-o, atratuaphrir) 

GrfwFhji. Xra. Leu., Paper IZ0M3 



’Latest Releases from AGU 


The Tectonic and Qeologlc Evolu- 
tion of Southeast Aslan Seas and 

Islands, (1980) Dennis E. Hayes, editor. 
Illustrated, faldoul map. 334 pages. 

$25.00, (GM23Q0). 

A cooperative research endeavor be- 
tween earth scientists in the United States 
and IhBlr counterparts in Southeast Asia 
continuing Ihe scientific objectives of Ihe 
■Studies of East Aslan Tectonics and Re- 
sources’ (SEATER) program. Selsmically 
active marginal and back-arc basins are 
explored wllh a focus on aerial land geolo- 
gy. Closely related materials will be round 
also in the Maurice Ewing Series books. 


Derivation, Meaning, and Uso of 
Geomagnetic Indices, (1980), P. N. 
Mayaud, illustrated. 36 tables, referenced 
and indexed, 160 pages, hardcover, $20.00 
(GM2200). 

Mayaud first answers tha question, what 
Ib a geomagnetic Index? Then gives: an 
historical review ol Ihe main Indices used In 
the past and describes (ha three classes ol 
Indices officially recognized by the IAGA at 
present. This book will aid workers to use 
the geomagnetic Indices and give an un- 
derstanding ol their meaning and ol the 
way In which they are derived. An Impor- 
tant and lasting reference lool. 

Earthquake Prediction! An Interna- 
tional Review, (1981). edited by David W. 
Simpson end Paul Q. Richards. Illustrated, 
color plates, 688 pages, clothbound. $29.00* 
(ME0400). 

The undemanding of plate tectonics have 
propelled scientists from a host ol disciplines 
to greater challenges. Earthquake prediction 
provides a Sharp focal point lor combining, 
classical methods of geology! with emerging 
technology, arid analytical techniques In Ihe 
earth sciences. Earthquake prediction and 
the ultimate prospect ot exploiting this capa- 
bllity to reduce human suffering Is the recog- 
hizad goal. The 61 papers In this volume dia- 
(juss exciting ourrent developments Ip Inter- 
national research and lay lha foundation lor 
continuing investigations. 


Mechanical Bahavlor of Crustal 
Rocks (1981) edited by N. L. Carter, M 
Friedman, J. M. Logan, and D. W. Sterns, il- 
lustrated, 336 pages, clolhbound. $32.00 , 
(GM24O0). 

Dedicated to John Handin. this volume 
serves as an up-to-date reference book for 
atl researchers concerned with the fallowing 
topics: Earthquake mechanics; geothermal 
energy recovery; energy storage and waste 
isolation; experimental rock mechanics and 
rock rheology; geological, geophysical, engi- 
neering, and mining rock mechanics. 

Paleoreconatructlon of tha Conti- 
nents, (1981), edited by M. W. McElhinny 
and D. A. Vatencio. II lust rated, 200 pages, 
clolhbound, $15.00 [Geod. 0200). Volume 2 
of the new Geodynamics Series. 

This Important book analyzes evidence 
leading to tha reconstruction of past configu- 
rations of continental blocks. Includes new 
interpretations ol data describing the distribu- 
tion ol plates in lha Paleozoic Era; horizontal 
movements o! the lithosphere; and plate 
movements associated with earthquakes, 
voicanlsm, lliermal gradients; and the mor- 
phology ol the aea*noor and orogenlo bells. 
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